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No other standard motor 


has all these features! 


DM.87 


All cast-iron exterior, with 
finger-proof cowl to BS.2817. 


Non-corrodible, polyester 
resin, external fan. 


Drain holes with easily 
detachable plastic plugs. 


Provision for fitting earthing 
terminal. 


Weatherproof type terminal 
box with 4-screw fixing. 


Nameplate with full details 
including bearing sizes and 
grease grades. 


CLASS 


Are you receiving the monthly 
STOCK LIST? 

If not, write to: 

The ENGLISH ELECTRIC Co. Lid., 
Industrial Motor Works, Bradford 
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motors 





The new range of ‘ENGLISH ELECTRIC’ totally 
enclosed fan-cooled squirrel cage motors 
are interchangeable with ventilated motors 
to BS.2960 and have Class ‘E’ insulation 
for a permissible temperature rise of 65°C. 
For a given horsepower this means: 
SMALLER SIZE; LOWER WEIGHT; LESS COST 
POLICY Although Class ‘D’ is such an 
advance over existing types, we intend for 
customers’ convenience still to produce 
our ‘B’ frame motors to BS.2083 for an 
indefinite period. 


THE NEW 
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class ‘D’ range of industrial motors 


THe ENGLISH ELECTRIC ComMPAny LIMITED, MARCONI HOUSE, STRAND, LONDON, w.c.2] 


PRESTON 


WORKS: STAFFORD 


RUGBY 


BRADFORD LIVERPOOL ACCRINGTON 
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FOR LOWER COSTS 
& HIGHER EFFICIENCY 
IN MATERIAL HANDLING 


Butters 
DERRICKS 





i ie The simplicity of Butters Derricks, the sound design 

Wa es ee ; and excellent construction, ensure endless reliable 

ee service with minimum maintenance and low cost 
cc a of operation. 





The crane illustrated is a recent installation—a 
standard Electric Derrick, equipped with two 
motors, It lifts 7 tons, and the jib length 
is 120 ft. 


& @ MACLELLAN STREET, GLASGOW 
B U E R S bb R 0 S S HILLINGDON. MIDDLESEX 
HILLINGDON, MIDDLESEX 

e COLTD 


@ Andat BIRMINGHAM & NEWCASTLE 
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Type DS geared motors 











The NECO type DS geared motor 
is a co-axial straight line drive unit 


of compact construction with a wide 


Standard Final Shaft Speeds in R.P.M. 
26 =. 28 30 32 35 37 
40 do 46 50 53 57 
59 64 68 73 78 = 83 
90 97 104 12 
148 159 170 
265 280 
390 «= 415 


choice of output speeds from 0:5 


















I.p.m. - 475 r.p.m. and is available for 











either foot or flange mounting. Motors 

















of 1/6, 1/4, 1/3, & 1/2 h.p. are fitted 












to the gearbox to provide up to 













200 
300 








100 Ib.ft output torque. 





Motors of all types and voltages can be supplied. 








FOR ALL SLOW SPEED DRIVES 


NECO GEARED MOTORS LIMITED - 204 QUEENSTOWN ROAD : LONDON - SW8 


at 
il Subsidiary of Normand Electrical Co. Ltd. Telephone : MACaulay 3211-4 
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For better results in 
plate roller bending 


use the NEW BESCO PYRAMID PLATE BENDING ROLLERS 








An entirely new range of bending rollers with v MODEL TRP ‘? 
approved pyramid roller formation giving accurate a ow 
and fast work. 


Closest attention to the placing of well-chosen con- 
trols and the easy manoeuvrability of vital components, 
ensure the high standard of work these machines are 
capable of producing. 


Specially planned features for cylinder and taper rol- 
ling with a fully powered pressure roller and joystick 
reversing drive to feed rollers. Magnetic braking on 
the gearbox input shaft ensures instant stopping. 





It is only points like these, plus the robust strength 
of construction and rolling power, which gives better 
results in plate roller bending. 


Range of useful sizes (Capacity in mild steel) font. Boye 











No. 891799 
6 ft. x 3/8 in. 4 ft. x 3/8 in. 
8 ft. x 1/4 in. 6 ft. x 1/4 in. 
10 ft. x 3/16 in. 8 ft. x 3/16 in. 
International 
: MACHINE TOOL 
Excellent terms: monthly account, hire purchase or The F J E Machine Hire Plan. Can be seen at the International Machine Tool Exhibition gee nyy 
June 25 - July 8 
} 
Edwards House, 359-361 Euston Road, London, N.W.! 
Telephones: EUSton 4698 (7 lines) 3771 (4lines) Telegrams: Bescotools London NWI 
Lansdowne House, 41, Water Street, Birmingham, 3 e STAND 8 
Ca GRAND HALL 
a a Telephones: CENtral 7606/8 Telegrams: Bescotools Birmingham 
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Neither really, we are glad to say. 
These are just some of the wide 
variety of interesting shapes in 
rubber that we make by moulding 


and extrusion. 


Consult us early in your planning, 
our technical department is at 


your disposal for advice on design. 


IF IT’S RUBBER—YOU GAN BANK ON 


BANK BRIDGE 


BANK BRIDGE RUBBER CO. LTD. 
Clayton, Manchester 11. Telephone: EAST 2041/2 
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CONTRACT! ORS—DAVIDSON &CO LTD—BELFAST 


Biel Platte 
E Sipnling Zitudurg 


SUPPLIED 
AND 
ERECTED BY 


J. GARDNER & CO LTD 





KENT HOUSE LANE BECKENHAM KENT 
Telephone: SYDENHAM 6080 (7 lines) 


Established over 80 years Telegrams: ‘sHEETMETAL’ Beckenham, Kent 
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TEEL 
UBE 


made by 


ARNOTT YOUNG 


is serving 
all branches 
of industry 





*% Please send us your Enquiries :— 


W. H. ARNOTT YOUNG & CO, LTD. 


Brookside Tube Works, Middleton St. George 


Darlington. 


Telephone: Dinsdale 42 
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Brush motor designed for pump drive with very heavy down-thrust loading. 


Exhaustive endurance tests have proved the 
outstanding reliability of these Brush Water 
Pump Drive Motors. 


For boiler feed and water circulating pumps, 
I. D. and F. D. fan and other auxiliary driving 
motors—specify Brush. 








Boiler House feed water pump drive motor. 


E—— 


| BRUSH 


For further details apply to: 








ROTATING MACHINES 


BRUSH ELECTRICAL ENGINEERING CO. LTD. LOUGHBOROUGH ENGLAND (oe Siddeley Group 


E4 
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MARS- LUMOGRAPH 


DRAWING AND BLUE-PRINT PENCILS 


are specially produced to meet the needs of architects, draughtsmen and 





others who require pencils of the highest quality. 


They give a clear black line, not easily smudged, and are specially treated 


with a patent substance that gives perfect blue-prints. 
2886 MARS-LUMOGRAPH, cedar wood pencils available in 19 different degrees. 


; 1001 MARS-LUMOGRAPH-TECHNICO, the modern clutch pencil, in 15 degrees 


specially balanced and designed to give a perfect grip. 











— 1904 MARS-LUMOGRAPH refills for clutch pencils... 


Obtainable from all high-class Stationers and Drawing Office Suppliers, Trade enquiries to: 


J. S. STAEDTLER, Ltd., 
83 Copers Cope Road, 





Beckenham, Kent. 











\ Cua - JSTAEDTLER-MARS 
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JOHN HILL & SONS roles A LTD @ rarneny suor ano | 


MACHINE SHOP 
A member of the Staveley Ceal & Iron Co. Ltd Group SERVICE IS ALSO 


ALBION WORKS, HORSELEY FIELDS, WOLVERHAMPTON. Tel: Wolverhampton 23445/6 & 24981. — 
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Thinking 
about 
Expansion? 











MT 




























































































You could handle a lot more orders—if you had the additional plant to deal with them. 
But new plant costs money and that is the problem. The answer, however, may well be 
found in the new Term Loan service recently introduced by the Midland Bank. Planned 
specifically to help the smaller manufacturer and business man, Midland Bank Term 
Loans, repayable by half-yearly instalments, provide a new way to raise the money 
required to finance expansion plans. Any Midland Bank branch will gladly give you 
details; or you can write to the address below for a copy of the leaflet “Term Loans”. 


y 
































































































































































































TTT 


hh 


ui 


v 


N 








ATT i alll Z 
AH in) i HTH || i 
Te Tie Ny fi bs 
Wy ATT... ee 
Ay" 2 te le pele 
—————— J | = pe | = = = 
—<—< ——— E LER = 
-@ = Fe WT : 







































































ww 


Minn. ML 








| 


| 
HHH 








Ny 


MIDLAND BANK lerm Loans 


MIDLAND BANK LIMITED - 


HEAD OFFICE: 





POULTRY :; 


LONDON, E.C.2 + 2,250 BRANCHES IN ENGLAND AND WALES 
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TRUST K.600 KO 


to clear t 


Perfected by years of research and development in the Vokes laboratories and in the 


field, the K.600 ‘Kompak’ air conditioning filter 


most widely used of its type. Features which have led to its popularity include long 


life, reliability and extreme ease of maintenance. 


Efficient air conditioning filters are essential in the provision of clean air inside buildings 
of all kinds. Impurities in the air supplied to factories can cause contamination of 
products or damage to valuable plant; in public buildings unfiltered air shortens the 


life of furnishings and decorations. Vokes K.600 


conditioning systems of large commercial and industrial office blocks, factories and 
engine test houses, public libraries and picture galleries, hotels and cinemas, concert 
halls, hospitals, multiple stores and establishments for scientific, pharmaceutical and ' 


photographic research and processing. 


* You can trust the K.600 ‘Kompak’ because like all Vokes air filters it is fully 


tested in accordance with BSS.2831. 
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MPAKS 
he air 


is the most efficient as well as the 


‘Kompaks’ are installed in the air 










































‘Chemical Plants = = 



















Simply constructed and using an inexpensive, easily 
replaced filter medium, the K.600 ‘Kompak’ has a 
normal rating of 600 cubic feet per minute with an 
initial resistance of 0.15 inches w.g. The actual velocity 
of the air passing through the developed area of the 
filter is only 22.5 feet per minute. Tested in accordance 
with BSS.2831, using highly penetrating test dusts, the 
‘Kompak’ recorded an efficiency of 95% against 
Aloxite 50, and 93%, against Aloxite 225. 


The K.600 ‘Kompak’ is ideal for general air conditioning, 
general ventilation and industrial air cleaning, particu- 
larly in areas where a sooty atmosphere prevails. It can 
also be supplied in flameproof and tropicalized versions, 
and a special super-efficiency type is available in which 
a layer of glass-wool backing the standard filter medium 
extends performance down to sub-micronic particles. 


Write now for comprehensive literature on the ‘Kompak’ and Vokes’ other air filters. 


VOKES LTD :HENLEY PARK : 
Telephone: Guildford 62861 (6 lines) 
Vokes Australia Pty. Ltd., Sydney. 


Telegrams: Vokesacess, Guildford, Telex. 


‘KOMPAKS’ FOR KELVINATOR 


Kelvinator (Australia), who manufacture refrig- 
erators for domestic and industrial purposes, 
use K.600 ‘Kompaks’ as a second stage filter i 
their paint shop. The standard of paint finish” 
acceptable is extremely high and efficient fik) 
tration of the dusty air is essential, particularly” 
as the high gloss paint used accentuates any) 
dirt defects. Since their installation the two 
banks of seventy filters each have given com 
plete satisfaction, one bank having been if 
operation for two years without replacement of 
the filter medium. The intake (dirty) side of 
one bank is shown in the photograph above. 
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GUILDFORD : SURREY 
Telex: 13-535 Vokesacess Gf | 


Represented throughout the world” 
val 
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Machining - Fabricating - Casting 
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“BROOMWADE?” Air Compressors and Pneumatic Tools are used extensively by The De Havilland Aircraft Company Limited for the production of the “COM. 


e BROOMWADE 


AIR COMPRESSORS & PNEUMATIC TOOLS 


the Aircraft Industry the predominant factor is 
ABILITY coupled with modern design and high efficiency. 


e necessity for reliable plant and tools is therefore 
ous. 


ompressed air is being increasingly used as a safe and 
ble source of power. 


BROOMWADE Air Compressors have a reputation 
nd to none among aircraft manufacturers. They are 
re of their RELIABILITY and high efficiency coupled 
economic performance. Meticulous care is taken with 


om & Wade Ltd., P.O. Box No. 7, High Wycombe, Bucks. 








regard to design and material to ensure a long working 
life and low maintenance. 


The same can be said of ““BROOMWADE”’ Pneumatic Tools 
and the fact that they are extensively used in this industry 
is a testimony of their quality and efficiency. 


‘“BROOMWADE after sales service is equipped to afford 
the best advice and servicing by fully qualified staff 
throughout the world. 


Our works-trained Representatives will be glad to 
advise you on your compressed air problems. 


Enter No. 111 on reply card 


Telephone : High Wycombe 1630 (10 lines). Telex: 15—527. 








12 June 3, 1960 THE EJINGINEEMT! 









vO 


N FRICTIONLESS 


»Power 
ransmission | with 


x. 
\, 


No We waintenance ! 








no mechanical 
contact between 
clutch halves 


BROOKHIRST IGRANIG 39 
induction clutches 





SRN FU ath ck RT 








Brookhirst Igranic induction clutches have 
no mechanical contact between driving and 
driven halves; power is transmitted mag- H 
netically. ; 


These important facts are inherent in its 
design: 


1.No maintenance except a greasing each 
two years’ running time. 





2. No adjustments, no replacements during 
service life. 


3. Torque is infinitely variable. 
Gj 4. Idling torque is negligible. 
“dds iu YQ eS 

Wi 7S aN 


5. Induction brakes are also supplied. 
Cy 


722 


WRITE FOR YOUR COPY 
OF PUBLICATION ZB.16 


RJ METAL INDUSTRIES GROUP 


BROOKHI T IGRANIC LIMITED 


Sales Headquarters: Bedford Works Bedford : Works: Bedford and Chester 


Area Offices: BIRMINGHAM BRISTOL CARDIFF EAST ANGLIA GLASGOW LEEDS LONDON MANCHESTER MID-SOUTHERN NEWCASTLE NOTTINGHAM SHEFFIELD ; 
MAKERS OF BRITAIN’S BIGGEST RANGE OF 


=2 ee 


ELECTRICAL CONTROL EQUIPMENT 
BI.15 
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o-Hed 


for handling 
the loads 
in your 
industry 












Photograph reproduced by kind permission of Standard Telephones 
& Cables Ltd., Newport, Monmouthshire 
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SEEDERS. 


Illustrated here is a typical Taylor Lo-Hed Hoist installation for hand- 


ARS O EET D. 


ling cable drums in the despatch department. 





ELECTRIC HOISTS For your industry, factory or process, there is a wide range of Lo-Hed 
OVERHEAD TRAVELLING equipment available. 

CRANES Send us your enquiries, your problems or specifications of equipment 
ELECTRIC WINCHES required. 

CAPSTANS 


TRANSPORTER HOISTS 
SKIP HOISTS 

CUPOLA CHARGERS 
RUNWAY STRUCTURES 


TAYLOR STOKER COMPANY, LIMITED, 
MATERIALS HANDLING DIVISION 
189/191, Drummond Street, Euston, London, N.W.1 


Phones : EUSton 4102, 4103 and 4143 
Enter No. 131 on reply card 
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THE FUSES TO USE- 


This identification chart has been 
pena to ee oe 

our range of Fuse- : 
WH EN AND HOW TO USE TH EM vs shall pea to forward a copy 
of List CFL on request. 

















Parmiter Hope & Sugden Ltd. 


FLUVENT ELECTRICAL WORKS LONGSIGHT MANCHESTER 12 


London : 34 Victoria Street, S.W.1 Glasgow : 5 Somerset Place, C.3. Birmingham : 39/41 Carrs Lane, 4 





@® PH 162 
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INDUSTRIAL CALICOES aw TEXTILES 


Finishes to combat Rot, Mildew, Fire, Fray, Water, etc. 
Bleached, Tinted and Natural, Stiffened and Pure Finishes 





Ss 


BAG CLOTHS LABEL AND INDICATOR CLOTHS 
FILTER CLOTHS CUT SHAPES TO ORDER 
NARROW ROLLS CONVERSIONS TO YOUR REQUIREMENTS 





PADDING CLOTHS BACKED WITH COIR OR OTHER FIBRES 





but the 


STEEL- SHAW Ask—BATES TEXTILES (MANCHESTER) LTD. 
Here’s a really flexible coupling. 42/4 SACKVILLE STREET, MANCHESTER, I. 


Its individual springs mean that 6 0 U Dp [| N G 
it will accommodate alignment 


errors; absorb shock and stress; damp 


ws wrations zt atow teecmeteet Gan takeit! |PERFORATED METALS 5Oe 
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of approximately fifteen times the working load. Yet when you come to look at sizes 
against torque, you'll find that this outstanding unit will be smaller in diameter than 
any other coupling you can buy. Write for full details today. 









STEELE & COWLISHAW LTD. 


NEARLY HALF A CENTURY’S 
EXPERIENCE IN MIXING 





COOPER STREET : HANLEY 2 STOKE-ON-TRENT 
Telephone: STOKE 23333 (5 lines) TELEX 3630 


—<— 
A MEMBER OF THE BAKER PERKINS GROUP HAYLE, CORNWALL Tel. Hayle 3213 
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The Owners of this Press Crown made 
3’ Vital Demands 


A PRESS CROWN, weighing about 5 tons and part of a 
Press of 300 tons capacity, had been broken in two. A mighty 
piece forming one of the crankshaft bearing housings, has 
been broken away and a vital machine, geared to meet an 
enormous output for home and overseas, had been suddenly 
put out of action ! 


The owners made three requests to Barimar: 1. Quick delivery, 2. A 
thoroughly reliable welding job, and 3. A perfectly accurate repair. 
Barimar expert welders met every single one of these demands and 
returned the Press Crown, perfectly welded, within a few days. 







What a fracture! 


BARIMAR meets every demand! 
Study the Pictures and Get an Idea of the Size of the Job! 


Absolutely reliable, sturdier than ever, covered by the famous Barimar Money-back Guarantee, and 
even more to the point, Barimar’s fine job of welding cost far less than a replacement of the damaged 
part. It also saved precious time and valuable contracts into the bargain. Whether the damaged 
part is large or small, Barimar Scientific Welding is at all times the logical answer when breakages 
occur. Behind Barimar there is over Fifty years’ practical experience of Scientific Welding in all 
metals, plus the satisfaction of customers all over the world. 


ALL BROKEN PARTS that are transportable must be sent CARRIAGE 
PAID or delivered to the nearest Barimar Branch Address. Please 
remove all fittings and post letter advising dispatch. When it is impossible 
to transport the damaged machinery, Barimar experts operate ON 

















THE SPOT. ‘ 
Barimar House, 22-24, Peterborough Road, 
ARIM FULHAM, LONDON, S.W.6. Telephones: RENown 2147-2148. 
<I. Telegrams: “ Bariquamar, London, S.W.6.” (Night) 2148. 
BIRMINGHAM, 12: 116-117, Charles Henry Street. Telephone: Midland 2696. 
x Branch Addresses: NEWCASTLE UPON TYNE, 1: 64-66, The Close. Telephone: 21055. 
GLASGOW, C.2: 134, West George Lane. Telephone: Central 4709. 














BARIMAR—The Worla’s Scientific Welding Engineers 
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BULLETIN ON CRANE. BRONZE GLOBE VALVES 


and stainless steel seat ring. 


alloy disc and stainless steel seat ring make an 
extremely tight closure whilst allowing close 


damage by foreign matter. Both disc and ring are 


oil or gas, cold, non-shock). 
Screwed Hexagon ends with British Standard Taper 


with British Standard Tables ‘F’ or ‘H’—or to 
American Standards. 

Sizes: Screwed i" to 3"—Flanged 34" to 3" 
Sizes 23" and 3" have bolted bonnet. 














... featuring the D46, with renewable Nickel Alloy Disc 


Designed for services under really rigorous conditions 
and made to British Standard 2060. The plug type nickel 


regulation of flow when throttling. The two dissimilar 
metals offer the best resistance to corrosion and 
renewable. Working pressures (valves with screwed ends): 
up to 250 pounds (steam 500°F); 500 pounds (water, 


Threads—or to American Standards. Flanged in accordance 
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~ erent 


ohiphams | 
Castings | 
in bronze 


It’s true, the Egyptians were casting in 





bronze before we were. Shiphams only started 
in 1798. But since then we’ve been using 

all the known bronzes; and have developed 

a skill, technique and service unsurpassed 

in this country, both as regards casting and 
pattern making.— Simple or complicated ; 


casung enquiries should start at Shiphams 


Large illustration shows | +, 
a Shipham casting fora | ge 
Centrifugal Pump Cover | ly 


—overall len eT a a 
weight 1330 Ibs. 1a 

Alongside — Centrifugal 
Pump Body — overall 
length 4’0"; weight 2425 









ch vn aM 
Ni: BI THE! HENDER GROUP — 





aa 





(PE FROM 1-02. TO 5 TONS 


ci oti eel 






AVSHIPHAM & COMPANY LTD,, HAWTHORN AVENUE, HULL * | 
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a 
f Imperial Aluminium Company Limited « Birmingham 


is backed by the unmatched commercial 
and technical resources of I.C.I. and 
Aluminum Company of America 





* 
extrudes, rolls, draws and fabricates 
aluminium and aluminium alloys. 
delivers from stock the shapes and 
sizes most in demand by British users. 
sells through the world-wide 
sales organisation of 
Imperial Chemical Industries. 
aluminium products are obtainable 
through your I.C.I. area sales office. 





was formed by these two great 
companies to give improved technical 
and supply service to industry. 
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1 *K Purox is the name of a new range of high | 
purity Alumina, Magnesia, Thoria and Zirconia 


§ 


refractories. These refractories contain no’ 


RECRYSTALLISED ALUMINA 99-7% glassy bond. The Alumina and Thoria can be 


completely impervious. They are hard, strong, 
STABILISED ZIRCONIA 97% 


and have extremely high softening points. 
PURE MAGNESIA 98% New techniques developed at Neston allow of 


IMPERVIOUS THORIA 99:9% the manufacture of complex shapes to close 
tolerances, and of single parts of considerable | 
THORIA 99-9% ite | 
size. These materials open up entirely new 
XK Registered Trade Mark possibilities in many fields. 


MORGAN REFRACTORIES LIMITED, | O re A IN 
NESTON, WIRRAL, CHESHIRE. R 
TEL: NESTON 1406 efractories Ltd 


NE IS7A & 
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Stop, before, you start a new production scheme or expand ’ naoioce: fei * fapnid ws al 


7 
. . a = 
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r 





your old one, have a word with Lang Pneumatic about 
‘Pneutomation’—the pneumatic power system you can buy 
‘off-the-shelf’ to control a hyndred-and-one jobs from jig- 
boring to bell-ringing. With ‘Pneutomation’ to help you, 
you can raise your production level and maintain it— 


without human error or fatigue, rejects or inaccuracies 


to limit output. 


Squinch says: 
“Plan with Lang Pneumatic right from 
the start, you’ll be certain of the happy 






ending!” 
b es ae aera 5 7 
| <S Write to: “NS Vat e Ki 
S 4 y ws 
| hPa ye? ‘, : 
* a: ‘ ‘ => 
poe a. * ia 
a (I h e ll mn d l C ‘% . | : 
‘ % » \ . 
L te: \. NG 
(ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD.) we. WN XG 
OWEN ROAD, WOLVERHAMPTON Telephone: Wolverhampton 25221-2-3-4 Telex: 3319 Wa: \ ee a 
ROSEANNE P3430 
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VERTICAL 
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SLUICE 
VALVES 







SLUICE 
VALVES 
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DOA APOE PRA es 29 *. 


Cooper nuts, bolts and studs are 
made to British Standard specifi- PATENT SOLI DS b V ERTI NG 


* 2 
Pree oon oe ®: 


lank 


PLANT 





cations or variations according to Double Units capable of anemieneet inflow of 250 g.p.m. 

customers’ requirements. A closed tank Automatic Sewage umping Plant, made in four sizes 
Suitable for Small Housing Estates, Factories, Schools, Camps, Etc. Also for pumping trade effluents or 

Large stocks are carried for quick other liquids containing solids. Will deal with any solids which can come down a 4-in. domestic drain. 

delivery The plant leaves the Works complete, ready for coupling up to ingoing and outgoing sewers. 


This plant operates on the principle that by temporarily removing the solid matter from the liquid 
sewage, the actual pumping operation can be performed at high efficiency by a pump of the clean water 
type, handling liquid sewage only. 

Recently developed are the two larger sizes, the patented principle of which makes them very suitable 
for discharging greater quantities against either low or unusually high heads, beyond the range of 
normal sewage pumps. 

Since 1909 we have supplied automatic Sewage Plants all over the world covering from the smallest to 
the largest duties. Plants include: Propeller, Fullway and Freeway, Stereophagus and 
Disintegrator Pumps 


¢ 
! 
+ 
a 
¥ 





ORTL 


Sa 


PULSOMETER ENGINEERING CO. LTD. 


‘act 


GEORGE COOPER & SONS NINE ELMS IRONWORKS, READING 





EFFINGH A M NUT & BOLT WO R KS Telephone: Reading 67182/5 London Office: Pulsometer House, 20/26, Lamb’s Conduit Street, W.C.|1. 
PHONE : 41026 SHEFFIELD pRAMS: COOKER Also Birmingham, Cardiff, Glasgow, Leeds, Manchester, Newcastle upon Tyne. 
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20 
A TOUCH OF THE BUTTON 


and up 
comes the 
water 


It’s common sense to put the pump 
where the water is—down the well or 
borehole. But once it’s down there it 
has to be utterly reliable, so it must be 
a Beresford submersible pump, rust- 
proof, self-lubricating, durable. You'll 
find your Beresford cheap to install, 
efficient in operation and there’s a 
model designed to raise ample water 
for your needs, whatever they are. May 
we send you full details? 

BN. 254 














submersible 
pumps 


BERESFORD 


JAMES BERESFORD & SON LTD - KITTS GREEN - BIRMINGHAM 33. 
THE CORNERCROFT GROUP OF COMPANIES. TEL.: STEchford 308! 
Enter No. 201 on reply card 





SPECIALIST FOUNDRY 
for 
BLACKHEART MALLEABLE IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 


for 


Automobiles and commercial 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with many others 


Vehicles 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


Manufacturers of ‘PULMAC’ Pulverising Mills 
for Fine Grinding 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD 


Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
Grams: Wycliffe, Lutterworth 
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LESS-DIFFIGULT 





installation of an 
external vibrator to a steel hopper. 


DIFFICULT 





The 
vibrating reed 
for application where 
external vibration is impractical 
due to structural or other difficulties 
and if the bunker is made of concrete. 


EXTRA-DIFFICULT 





combination of 
internal and external 
bunker vibration. Where the 
external vibrator is timed for 
‘on and off’, the vibration frequency, 
on slowing down, goes through the 
natural resonance of the bunker, 
irrespective of load material contained. 


These are some of the many materials which we have handled satisfac- § 
torily and ensure trouble-free bunker discharge : 


AMPLITUDE able 





bunker 
discharge 


The primitive, inefficient method 
commonly used for clearing mate 
which sticks in a storage bunker is by 
applying a sledge hammer to the side 
of the hopper. This is a form of low 
frequency, uncontrolled vibration. 
When vibration is applied at the 
correct frequency, the correct ampli 
tude and the correct point of applica. 
tion, almost any material can b& 
satisfactorily discharged. 

SINEX has the experience with a 
wide variety of materials and a wide 
range of hopper designs to recommend 
how vibration should be applied 
effectively to solve your particular 
problem. 

The three examples illustrated show 
three different combinations which 
are typical of many applications, but 
even these, whilst using the same type 
of unit, can only be effective if the 
types of unit themselves are placed in 
the correct position and have the 
correct frequencies and amplitudes of 
vibration to suit the characteristics of 
the material to be discharged. 

















It would pay you, therefore, toy 


make use of our experience and to) 
consult us on your particular problem./ 


Send for relevant details and informa-) 


tion sheet. 


ELIMINATE TVS 


WASTES WGETHOD : 


FREQUENCY UNCER . mw" 


Y 







RESULTS UNCERTAIN 


Pulverized and small 


coal, iron-ore, coke, lime, flour, grain, grist, foundry sand, soda ash, 
cullet, sand, gravel, granite chips and all road stone materials. 


SINEX ENGINEERING COMPANY LIMITED. 
Central Way, North Feltham Trading Estate, Feltham, Middx. 


Tel: Feltham 5081 (5 lines) 


Telegrams : Sinexvibro Feltham. 


ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH 
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ERECTION 
SERVICES... 


. . two words that cover a vast amount of work in — 


Britain and abroad; the erection of power stations, bridges, 






pipelines, gasholders, storage tanks, hangars and towers, 
riveted and welded platework. All these services, backed by a large team of 
designers and engineers, represent one facet of the contribution towards progress 

made by Carter Horseley (Engineers) Ltd., a member of one of Britain’s most 


progressive engineering organisations . 


: MECHANS LTD. 


of SCOTSTOUN IRON WORKS, 
GLASGOW, W.4. Tel. : Scotstoun 2211 EY 


tol Cl pp 
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Whatever your DUCTING problems... 


, FLEXIBLE 


a will do the job better 


Designers, Engineers, Architects and Surveyors 
all agree that SPIRATUBE and FLEXFLYTE 
are the most versatile, economical, ideal flexible 
ductings now available for industrial, marine, 
aircraft, mining and. tunnelling ventilation, and 
air conditioning installations. Each specifically 
designed to do their qgwn job, Spiratube and 
Flexflyte are available in diameters from }" to 
30” and can handle conditions in a range of 
temperature from minus 120°f to 600°f. The unique 
construction .of Spiratube and Flexflyte offers 
‘ minimum bend radii, a resistance to oils, greases, 
many solvents, acid and alkaline fumes, and flame 
and temperature extremes. Technical data and 
brochures available. 











(3" - 8") diameters. (3" - 30") diameters. 
The ideal flexible Light, tough, flex- 


ducting where light- ible, __ retractable 
ness, strength, re- a with low installa 


sistance to pressure tion costs. 


and a wide range of Easy to dismantle 
temperatures Son SHUNA STREET, MARYHILL, GLASGOW, N.W. per Prod ready for 
card | OPErating necessity. Telephone: MARyhill 3311 Telegrams: FLEXIDUCT, GLASGOW N.W. re-use. 
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AIR CLEANSING... TILEXISEATH 


THE TORNADO WAY PAT. NP 753860 
valwes | 








¥ 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the: 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


If so please phone at once and allow us to quote, 


Fully trained personnel are at your disposal. 


BARNET METAL CO. LTD. 


Elektron House, Brookhil} Road, New Barnet, Herts. 
Telephone: BARnet 3901/5187 














Suitable for Water, 
Enter No. 221 on reply caré Oil, Paraffin, Air, etc., 
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Use SONES GEARS é 














YH 


MAR 
JUL 


usual type of valve. 











Standard *‘ FLEXISEAT ”” 








































for long and trouble-free bE ¥ haan ican atone: <a : : 
me, T ] test pressures up to 300 P.S.1.  3in., 4in. and 6in. sizes available from stock. 
/ service... < Z 
y = | A ** Specials ” up to 60in. bore can be made to 
WMMVVVVV/| JJ; YUVUWIJJI.-= | customers’ requirements in terms of pressure, 
... gears made by specialists who know their job i temperature and material specification. etc. 











and your requirements. Supplied comp!ete or 
cutting only—Sones gears cut replacement costs. 
Write or *phone quoting your rejuirements, we 
specialise in a speedy service. 


W. L. SONES & SON 


BRADFORD GEAR WORKS LIDGET GREEN BRADFORD 
Grams: ‘Involute’ *phone; Bradford 71112 























OUTPUT 















Illustrated literature on request from the manufacturers 


DAVID F. WISEMAN & SONS L 


66 CASTLEFORD ROAD, BIRMINGHAM 
‘Telephone: ViCtoria 4553. 
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the answer is | 
in this brochuré 





This Brochure describes how we are 
fully equipped to produce Hot Press- 
ings in BRASS, LIGHT ALLOY and | 
ALUMINIUM-BRONZE for the Gen- 
eral Engineering, Aircraft, Machine 


Tool, Chemical and other industries. 


BRASS & ALLOY PRESSINGS (Deritend) LTD 


DEPT. SMI. LIVERPOOL STREET IR MING HA Ma 
Tel: VICTORIA 2941. A MEMBER OF THE DERITEND GROUP oF COMPANIES 
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LIFTING PRESTRESSED CONCRETE UNITS 


in the construction of 


ABERTHAW POWER STATION 
SOUTH WALES 


102 tons SW.L. Heavy Duty 
1 On Ge tee - 7 Ol On. G. 


MANUFACTURED BY 


LOVERIDGE LTD 


(61-153 BUTE ST. CASBDIFFE 





Photograph by courtesy of Central Electricity Generating Board, Midlands Project Group, and permission of Constructors John Brown Ltd., (Derricks 
& Associated Equipment) and Dow-Mac Products Ltd., (Prestressed Concrete Units.) Aberthaw power station, erectediby John Morgan (Builders) Ltd., 
(contractors for the superstructure). Main Consultants: Messrs. Merz. & McLellan. Associated Civil Consultants: Messrs. Rendel, Palmer & Tritton. 
Photographers: H. Tempest (Cardiff) Ltd. 
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ENGINEERING ACHIEVEMENT ON MERSEYSIDE 











The Birkenhead entrance to the famous Mersey Tunnel is only a few yards from 
AABACAS . . . makers of world renowned All-British Cranes and Hoists. 


AABACAS ENGINEERING CO. LTD. 


Head Office & Works: GRANGE RD., BIRKENHEAD ~:~ Telephone: BIRKENHEAD 4747/8/9 
London Office : ST. MARTIN’S HOUSE, 29, LUDGATE HILL, LONDON, E.C.4. - Telephone: CITy 7831/2 








TECHNICAL REPRESENTATIVES THROUGHOUT GREAT BRITAIN 


Send now for new Aabacas Catalogue to Engineers Department 





—— 
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ji YORKSHIRE 
largest power station condenser plate rolled by TEPERIAL 





This photograph shows the largest diameter land power station plate ever rolled 
in this country and is a typical example of the high standards achieved at the Landore Works 
of Yorkshire Imperial Metals Limited. 24 






1236: 
Strict control of the melting operation ai . Rss 
ensures consistently sound castings, whilst the rolling 
technique employed and the cutting to special 
designs minimise further machining at customers’ 
works. Deviation from flatness and the thickness 
tolerances called for in B.S. 1541 and 
A.S.T.M. B.171 are carefully maintained. 


For instance, for plates other than copper, Nes WAMDFACTURED BY 

up to 8ft. in width, deviation from flatness ea hae YORK HIRE einen ere Ei 
2 3 NAO YFI IO FE 

does not exceed 0:015” in any 1ft. length, et “ee png fo 


whilst for plates over 8ft. in width 0°020” 

in any 1ft. length will not be exceeded. 
Whether your requirements peeoe ! oc apg bebaten: rng 

are for condenser plates, cooler, heat 

exchanger, copper or bi-metal plates, 

Yorkshire Imperial are able to serve you 

well—in the widest range of alloys. 


i2s¥, 


YORKSHIRE IMPERIAL METALS LIMITED — HEAD OFFICE—P.O. BOX 166, LEEDS 
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POWERFLEX Boa Flexible Metallic Bellows are made with 
annular corrugations and formed half inside and half outside 
the plain tube, thus entailing a minimum of metal stretch- 
ing and ensuring maximum working life. Multi-ply con- 
struction enables wall thickness to be varied at will to 
suit working conditions. 


Boa Bellows are the basic components incorporated in a 
variety of products including Expansion Pieces, Shaft 
Seals, Pressure. and Temperature Regulators, Unpacked 
glands, Exhaust Pipe Units and Instruments of many types. 
Regularly available in Stainelss Steel and Gilding Metal, 


POWER FLEXIBLE TUBING CO. LTD. and fabricated from special materials to order. 













Derby Works + Vale Road -* London, N.4 Our Technical Service will gladly provide information 
Tel: STAMFORD HILL 6696 Grams: METALFLEX, EASPHONE, LONDON regarding fitment on request. 

MAKERS OF ALL TYPES OF FLEXIBLE METALLIC 

TUBING — BELLOWS ~— EXPANSION JOINTS 
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rotary 
positive 
blowers 


ID. 5D ED 


gas 
boosters 


Ga O. 0 70.9. O 


vacuum 
pumps 


0110: 0" SO: © 7" 3 


vapour 
compressors 


oo 02 © 0 @ 0. 0 


Manufactured to standard 
or unusual demands by 


Hillside Foundry & 
Engineering Co.(Cupar) Ltd. 


Sole Licensees in Great Britain and the Commonwealth 
for the 


Sutorbilt Corporation 


S. 


already operating in the 
following industries: 


CHEMICALS - 
COTTON OIL 
AIRCRAFT FILMS 
WASTE & SEWAGE 
FOUNDRIES 
CONSTRUCTION MINING 


FOOD 


Send your enquiries to: 


HILLSIDE FOUNDRY 
% ENGINEERING 
CO, (Cupar) LTD. 


Hillside Foundry, Cupar, Fife 
Tel.: Cupar 2091/2 


0 0.0 0 0:0 09 0.0 0 
Bier a 
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-let E.P.E. solve them 
for you quickly 










pc 





In these days of AC it is not 
always easy to get DC motors 


e can always be sure of 
motors and generators, of 
many enclosure, at competitive 







} @eprices, on short delivery. EPE 





are always happy to help solve 
DC problems, too. 





(EPE 





London 
Square, 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham LTD. 
Bromford Lane, Birmingham 8 
*Phone: STEchford 2261 
"Grams: Torque ’Phone Birmingham 
: 421, Grand Buildings, Trafalgar 
.C.2. "Phone: WHitehall 5643 and 7963 
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COMPLETE PLANT 


for 


Waste Recovery 


Effluent Treatment 


a 

— 
-_ — 
— 


NORRIS BROS. LTD. = 


53 VICTORIA STREET, S.W.1 
Tel: Abbey 6132 




















DESIGNERS AND SUPPLIERS 


OF ALL PROCESS PLANT 
Enter No. 633 on reply card 
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OVERHEAD -: TRAVELLERS ELECTRIC GOLIATH 
j MARSHALL ; 
<x E 4 4 
“| < FLEMING: | 
9 
- T 0 
” 
Oo 
U 
Oo 
af DELLBURN WORKS MOTHERWELL:SCOTLAND 
Telephone: Motherwell 50 Telegrams: “ Deliburn” Motherwell 




















LOCO STEAM 


ELECTRIC GOLIATH « TRAVELLER 
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“RUSS”-Electric Furnaces well-known for quality all over the world 








Mains Frequency Induction Furnace 


type IHS, stationary design, for melting, ladling 
and holding copper alloys 


Usable holding capacity: 660-1100 Ibs 


Above plant operates in a 


Melting rate: 220- 440 Ibs Ms/h famous South African fac- 


tory of fittings 


175- 330 lbs Bz/h 


UT dnd 4 teleli4\ Mm acamele)Retcl \: 


RUSS-ELECTRIC FURNACES S. A. (Pty.) Ltd. - P.O.-Box 613 - Springs, Transvaal - South-Africa 
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you can improve your power 
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. or write for 
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THE SAME DRIVING SPACE. 
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Advantages of THE “POLY-V” DRIVE 


‘“‘POLY-V”’ Belts transmit the same horse power as 
conventional V-belts on very much narrower pulleys. 
@ The unique design of ‘‘POLY-V”’ Drives reduce pulley 
widths to the minimum, resulting in maximum saving 
in space and reduction in pulley weight and costs. 
e Ina “POLY-V” Drive installation smaller pulley 
diameters can be used for the same speed ratios. 


@ Being single units, ‘““‘POLY-V”’ Belts overcome matching 


problems associated with other multiple belt drives. 
@ Constant pitch diameters at all loads are maintained 
on “POLY-V”’ Drives. 


@ “POLY-V”’ Drives ensure minimum vibration and 


cooler running. 


@ “POLY-V”’ Drives provide greater interchangeability 


of belts and pulleys because there are only two belt 
cross sections instead of five for multiple V-belt drives. 


@ Longer lives of belts and pulleys are obtained on 


“POLY-V’”’ Drives. 


@ “POLY-V’’ Belts are heat and oil resistant. 


@ “POLY-V”’ Belts, due to their small rib section, can be 
used in place of flat belts by cutting grooves in existing 
pulleys. ‘“‘POLY-V”’ Drive conversions on stepped 
pulleys are particularly successful. 

@ Reverse idlers can be used without serious reduction 
in belt life. 

@ On quarter turn drives losses of power are negligible, 
because of elimination of drag and chafing. 


TURNER BROTHERS 
ASBESTOS CO. LIMITED 


ROCHDALE * ENGLAND 
Telephone Rochdale 4221 (10 lines). Telex 63-174. 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 
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This group of 
components—stacked 

man area of 28 sq. ft— 
produce 200 tt. 
of this conveyor 
structure .... 















intermediate supporting stand 


20'0" OVER INTER. STAND 
40'0" 20'0" OVER ROPE SPREADERS —_ 200" 
2650" 50° so | _ | so° PITCH 
See tT 
Zt. 
Bos 


MAIN STAND 


Installation, extension 
and contraction of 
Distington- Goodman 
Rope Belt Conveyor 
Structure is relatively 
quick and easy. 


(Right) Detail of amain 
stand and anchor point. 
These can be spaced up 
to 400’ apart according 
to requirements. 





‘swivel links are fitted at each end of an idler shaft 


3 





CONVEYOR STRUCTURE 


patented 











stretchers are used at intervals between stands 


































main supporting stand 


160° TO 200 0° OVER MAIN STANDS 
ROPE SPREADER 


IDLER ROLLER 


INTERMEDIATE STAND 


A36’rope belt conveyor 
installed at a quarry, 
carrying 500 tons of 
gravel per hour. By 
securing the rope to 
terminal pulleys it has 
proved practicable to 
move this conveyor 
bodily sideways by the 
dragline shown in the 
illustration. 





typical rope anchorages 

















fiirinnron 


BCS 
Enter No. 291 on reply card 








June 3, 1960 THE ENGINEE®T 














Tt erriutst Aye 


SMALLER 
LIGHTER 
MORE COMPACT 








The ‘DPA’ Fuel Injection Pump is much 
ye * smaller than the comparable in-line pump for 

similar duty, and is only a fraction of the weight. It may be mounted 

horizontally or vertically as desired. It forms a compact unit which 

fits snugly alongside the engine, with a simple direct drive, and thus permits considerable 
simplification of engine design with corresponding saving of cost.The ‘DPA’ 


pump is suitable for high speed diesels of up to approximately 1.5 litres per cylinder. 


The World’s Largest Manufacturers of 


FUEL INJECTION EQUIPMENT 


C.A,.¥. LIMITED, ACTON, LONDON, W.3. 





AP 96) 
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The superior design of these products is the 
result of prolonged research and development. 
They are far in advance of similar tools of 
comparable price and much faster speeds and 
feeds are achieved with the cutters. 

Please write for leaflet No. 11 (Revised edition) 
** An Advance in Milling ’’. 


+ 


ane SAMUEL OSBORN & CO., LIMITED 
T peel CLYDE STEEL WORKS -: SHEFFIELD 


Fine Steelmakers - Steelfounders - Engineers’ Toolmakers 
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kmanship and above all by studying 
ch customer’s individual requirements. 
Se The SHAWFORGE triple power 
troke Forging and Piercing Press 
“sy. illustrated is arranged to give 3,500 
tons, 2,330 tons or 1,170 tons and has 

three main rams ; it weighs 350 tons. 
&.is but one of a very wide range of fine 
esses for many industries designed and 
~~ manufactured by JOHN SHAW 























JOHN SHAW & SONS (SALFORD) LTD 
SALFORD : LANCASHIRE 





“they have*built an envi Me ' 
reputation by skilful design, by fine™® 
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Among the presses built by JOHN SHAW are: 


PIERCING, FLANGING and BENDING PRESSES ; SHEET METAL 
WORKING PRESSES ; BALING PRESSES ; PLYWOOD and VENEER 
PRESSES ; LAMINATED PLASTIC SHEETING PRESSES ; RUBBER 
VULCANIZING PRESSES ; DE-WATERING PRESSES FOR WET 
BOARDS ; SCRAP METAL BALING PRESSES ; REFRACTORY BRICK 


MAKING PRESSES ; PRESSES FOR POWDER METALLURGY Etc. Etc. 


All these and many others are described and illustrated in Catalogue No. 59 


which we have recently produced. 
JSI9. 
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A RUBBER ENGINEERING SERVICE 


in stride with 





Industrial Development 














You know in design how a rubber part must operate, the 
working conditions and their relative importance. Give us - 
your confidence at the start. With our wide scientific and 
practical experience of natural rubber and the synthetics we 


can help you to the right compound. 


Our advice on product design can probably save you expensive 


tooling whilst securing both dimensional accuracy and working 





efficiency. 


Our production methods can unquestionably help you to 





economic prices. We serve you through close practical and 


technical co-operation in both the design and manufacture of 





rubber parts and components. 

















The HUNTINGDON RUBBER Co, Lro. 


SPECIALIST RUBBER MANUFACTURERS, 
Phone HUNTINGDON 934 (4 lines). 


Enter No. 331 on reply card 
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a This is an Automatic Plate or Disc 
Bi Valve for an Air or Refrigerator 
a Compressor—one example from the 
He extensive range designed and pro- 
‘4 duced by an organisation which has 
r for seventy-five years specialised in 
4 valves and their application. 


lf valves are your problem—we 
suggest you get in touch with us. 





117/125 BRIDGE STREET - 
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PRECISION 


VALVE 





EFFICIENCY AND DEPENDABILITY 


COMPANY LIMITED 


BIRKENHEAD - 
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Cast 
with 


Precision 














i x Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


% Engine blocks and cylinder heads 
in high duty iron. 


i iti ight time. 
desired quantities at the rig atin a: hited alia 
Casings. Gravity Die Castings 
in Magnesium Alloy. 

Weights 18 Ib. and 25 Ib. 
By courtesy of 
Commer Cars Limited. 


% The greatest technical experience 
augmented by quality control 


% Castings of the highest quality in the 
of production. 
| 






i 
PS 


‘B4GO ADs maas 


STERLING METALS LTD 


PHONE NUNEATON 4221 
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STUDS 


Rises POE Spe PO TD cf O ate ass ME 
Precision made for all applications- 
range covers all sizes, finishes and 






requirements. 


OFT, 
amued aisden ; 
Sih Shh TE b Altrincham Street, 

Manchester, 1. 
LONDON: W. Kelway-Bamber & Co. Ltd., 
Room 7, 70 Victoria St., S.W.1. phone: Abbcy 6860 
N. E. COAST: Fasteners Ltd., 
2 Hall St., Barnard Castle, Co. Durham, 


phone: Barnard Castle 3143 
dm SM 49 
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SIRRON 
Diesel 
Enqimes 


Main Propelling 
Diesel Engines 
in powers up to 


1,200 .H.P. 


THE NEWBURY 
DIESEL CO. LTD. 
NEWBURY, BERKS 
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DRAULIC 







etc. 









* LEEDS Il 
(Leeds) L£ td. Telephone: LEEDS 75305 


Pumps, 
Accumulators, 
Riveters, Presses for 
Flanging, Bending 
and Straightening, 
Deep Pressing, 
Lead Pipe Extrusion, 
Baling Steel Scrap, 
Wool, Cotton, 




















HYDRAULIC HINGED RIVETER 


1’.6’ to 3'-0" Gap. 20 to 30 tons power. 
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MAKING 








BUSHBURY WORKS, 
WOLVERHAMPTON 


Telephone 21455 


JAMES ROAD, 


Tysecey Founpry lip. 
: 


Telephone: 
ACOCKS GREEN 1283 
Telegrams: 
Tyseley Foundry B’ham. 


>VSEBECYT, 


BIRMINGHAM, II 





e 
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: Sarthe nara Engine ving Machine Sot hEbetrieal Sratles 
: 

* 








Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300 FIR 
for export to tropical countries. 


OSOTITE—the modern scientific sealing which has been proved by rigorous tests 
to be the perfect jointing for smooth surface and screw unions. OSOTITE is a 
simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
and steam which ensure in a few minutes 2 HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. Write for full details and prices. 


OSOTITE 


A SLICK PRODUCT 






SLICK-BRANDS LIMITED 


a” WADDON CROYDON 


570 
Enter No. 362 on reply card 
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HYDRAULIC 
CYLINDERS 
AND RAMS 


Whatever your requirements the R.G. 
range of HIGH, MEDIUM and LOW 
pressure cylinders and rams is, or can be, 
designed to meet them. 

Engineered for any stroke, bore or 
mounting suitable for oil and water. 
Send your next hydraulic problem or 
enquiry to :— 


RHODES, GILL & CO LTD 


212 WELLINGTON STREET, LEEDS | 
Telephone 2010 4/5 


Enter No. 363 on reply card 
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Experience rounded originally in 1823 the 
Company has had the widest experience in the design and manu- 
facture of all types of equipment for the handling of air and other 
gases. Blowers, exhausters, heaters, filters, dust and fume re- 
moval equipment, and of course, fans of all types, fall within this 
wide scope. Fans of every size and for every purpose, from Coal 
Mines to Aircraft Carriers, have been designed, manufactured 
and tested by Keith Blackman and installed in all parts of the 
world—experience unparalleled in the field. 











Range The Keith Blackman range covers virtually 
every type of fan and blower in all sizes—axial types from 5 inch 
to 100 inch diameter, centrifugal types ranging from 1} inch to 
180 inch, and propeller fans from 6 inch to 72 inch diameter. Many 
are designed for special applications and in special materials 
including pvc. Other equipment is made for heating, cooling, 
washing, dust and fume extraction filtration and air conditioning. 
Five thousand fans of varying types are kept continuously in stock 
for quick delivery. 


a 








Research «keith Blackman’s lead in design is 
maintained by five separate research departments. Specialised 
facilities are available at Tottenham for the development and 
testing of axial fans, centrifugal fans and filtration equipment, 
while a metallurgical laboratory controls the quality of materials 
founded at Arbroath. Tottenham also possesses one of the most 
advanced acoustics laboratories in the world for the investigation 
of sound levels in all types of fan engineering equipment. 

In addition, the company’s generating station, as well as supply- 
ing power to the factory, is designed to produce a wide range of 
A.C. and D.C. supplies for the test beds. 


leadershi 





(incorporating Blackman Export Co. Ltd 
MILL MEAL ROAD. LONDO 

















sé “"* Resources Tr company’s three factories cover 
: _S an area of 174 acres, and employ over 1,800 people. The main 
Tottenham works produces small and medium units and includes 
drawing offices, test facilities and machine shops, as well as the 
sales and administration offices. The Arbroath works deals with 
the production of the larger fans. Its iron and non-ferrous foundry 
plant supplies the whole of the company’s casting needs. The 
Edmonton Factory concentrates on light sheet metal and plate 
work and the fabrication of steel structures. Virtually all com- 
ponents, including fan motors and bearing housings, are thus 
designed and manufactured within the organisation—a unique 
combination of resources. ; 








Service Through the years the company has built up 
an enviable reputation for service at all stages. 

Sales representatives are all fully trained technical men capable 
of giving ‘on the spot’ advice on routine applications or special 
problems. The sales organisation operates from branches through- 
out the country backed by a staff of qualified sales engineers at 
Head Office. Despatch of stock items, of which 5,000 units are kept 
continuously available, is possible in as little as four days. The 
Company has its own road transport fleet and direct rail con- 


es : nections from the main factory. 
| ‘i TA 2sas/ 1038 
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GAP PRESS 


SPEED. The approach stroke of the PRESTIGE 200 ton 
open gap press is 180 inches per minute. Pressings on all 
rams 30 inches per minute and the speed of the return is 
210 inches per minute. 
VERSATILITY. The main ram can be cut out and side rams 
used for light pressings—at 180 inches per minute. While 
the principles of the press remain standard the design can 
accommodate variations in depth of throat, size of table and 
platen, length of stroke and in speed according to require- 
ae Up-stroking and down-stroking limit valves can be 
fitted. 

SIMPLE OPERATION. The constant pressure cycle gives 
automatic return of rams to preset position. Control is by 
hand, foot lever or push button. A variable pressure ad- 
mission valve allows main ram to be brought in at any 
preset pressure. 

FEATURES. TOWLER electraulic pumping equipment is 
employed. The PRESTIGE is extremely robust, of heavy 
welded steel construction and designed to withstand maxi- 
mum loads with minimum deflections. 


MANUFACTURED BY 


WILLIAM JONES LTD 


WESTMOOR STREET, CHARLTON, LONDON, S.E.7 
TELEPHONE: GREenwich 3821 


For full details of 100, 200 and 300 ton open gap presses 
write for leaflet PG1. 
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CARBON CHROME ALLOY STi3:5 


GROUND 
FLAT STOCK 


Guaranteed 
to+ 0:00! in 
thickness 














indispensable in the manufacture of jigs, 
templates, gauges, press tools, etc., oll 
hardening, non-distorting steel in standard 18in. 
lengths. 





Each piece separately packed with full 
heat treatment instructions. Standard 18in. lengths 
also non-standard sizes 12in., 24in. and 36in. lengths. 
Widths from 3/16in., to 12in., thicknesses from 
1/32in. to 2in. 

We hold large stocks of non-standard sizes and 
Round Stock in. to 23in. dia. 


30,000 LENGTHS ALWAYS 
IN STOCK 














Write for specifications and prices 
MAIN STOCKHOLDERS & DISTRIBUTORS 


T. NORTON & GO. LTD 


CARVER STREET BIRMINGHAM 1 


Telephone: Central 4325 (5 lines) 





ei aes 
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STEEL FRAMED BUILDINGS 


FOR 
Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 


Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 
Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 

SPECIALITIES: 


Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD. 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON: 32 QUEEN VICTORIA ST., E.C.4. Telegrams: LIVADA, GLASGOW 


SEQUENCE, LONDON 
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Anyone who ever needs a 
sealant, or a temporary 
adhesive material, or just 
an extra hand to hold 
something in an inaccessible 
place, certainly knows the 
value of “Plasticine”. And 
now special compounds, 
with varying properties 
and wide applications, have 
been evolved from “‘Plasticine”’. 
They are being used 
happily by thousands of 
engineers and others in 
industry. We’ll be glad 
to send you details. 


Plasticine’ 


Reg’d Trade Mark 


Please write to: HARBUTT’S PLASTICINE LTD. 
Bathampton Bath Somerset 
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MILLERS 
RINGS LTD 





HENEAGE STREET, 
LONDON E.1 


BISHOPSGATE 7314 
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BRONZE TUBE PRESSURE GAUGES 


from stock 





We have complete range of gauges in stock, both 
4in. and 6in. dial, from 0-15 Ib/in* to 0-1000 1b/in’; 
these are fitted in a brass case with back flange for 
surface mounting and with pressure connection screwed 
3 in. B.S.P. 

Also in our stock we have a big selection of other 
gauges to suit most industrial applications and a 
four-page stock folder, which gives full details, will 
gladly be sent on request. 





THE NEw Rkanget DEAD-WEIGHT TESTER 


PRESSURE RANGE 
10 to 8,000 Ib/in? 















This Tester is fitted with a Patent Priming 
Pump for easy and rapid filling. Automatic 
pressure changeover is obtained by a patented 
Dual Range Piston Unit, and the ‘ Ranger’ is 
capable of a high degree of accuracy. 


Please send for a copy of our 
catalogue for full details of 
our complete range of 
instruments, 


BUDENBERG GAUGE COMPANY LIMITED 
BROADHEATH NR. MANCHESTER. 








dmBU44/4 
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Illustrated is a size 
16 14 h.p. variator 
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_ VARIABLE SPEED GEARS 
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The illustration shows that part of aM ORRIS foundry sand and mechaniza- 
tion plant which reconditions knocked-out sand. At I, sand coming from the knock- 
out via an apron plate and belt conveyor passes beneath a magnetic separator (to 
remove tramp iron) and falls into the boot of a belt-bucket elevator 2, discharging 
into screen 3 onto belt conveyor 4, which in turn discharges into sixty-ton storage 
hopper 5. The flat belt conveyor 6, under the hopper, pours sand into the skip 
which feeds the mulling machine (known as the Speedmullor). This machine 7, 
providing a rapid mulling cycle with close batch control, discharges the sand into 
belt-bucket elevator 8. From thence, the sand proceeds via belt conveyors 9 and 10 
to the moulders. The overhead chain conveyor I! serves the core shop with sand 


and also takes the cores to the stoves and to the moulders. 


Consult 


FOR COMPLETE HANDLING SCHEMES 
FOR ALL INDUSTRIES 


HERBERT MORRIS LTD P.O. BOX 7 LOUGHBOROUGH ENGLAND 


Telephone: Laughborough 3123 
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Map showing approximate 
locations of National generating 
sets in Argentina. 


One of the four 500 kW 
transportable generating sets. 











MORE |NATI ONAL| POWER 
for ARGENTINA 


A total of 115 National diesel generating sets aggregating over 
25,000 kW are operating in Argentina, including eighty-three 
110kW and eleven 500 kW sets with standard engine baseplates. 








ET 


Four further 500 kW transportable generating sets by National 
are now in Argentina to supplement the sixteen similar sets 
delivered during 1959. These trailer-mounted units are inter- 
; changeable with skid-based sets, to give standby or emergency 
—_ re —— =") power supply to scattered townships in the interior. Each set 
| comprises a National R Series turbo-charged eight-cylinder 
engine developing 864 b.h.p. at 750 r.p.m., direct coupled to a 
Brush alternator complete with exciter, voltage regulator, 
switch-gear, etc. 


National diesel engines are available from 80 to 1550 b.h.p., 


EER a ae engines are also supplied for operation on heavy fuel oil, sewage 


identical to traileremounted and natural gas, and as dual fuel, gas or alternative fuel engines. 
model to promote uniformity of 
operation and output. Please write for further information to:- 


THE NATIONAL GAS AND OIL ENGINE CO. LTD,, ASHTON-UNDER-LYNE, ENGLAND 
Overseas Organisation: HAWKER SIDDELEY BRUSH INTERNATIONAL LTD., National Works, Ashton-under-Lyne, England. 


Ww 
A member of the Hawker Siddeley Group 
NAT 79 
Enter No. 431 on reply card 
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Make in the most comprehensive pliant of any steel 


foundry in the British Commonwealth 


Cast steel corrugated Slag Pot, 
weight approximately 1/0 tons. 


STEEXL CASTING SDS 


up £oO 4835 foxes and covering the require- 
ments of all branches of industry. Repetition work includes 
numerous types of castings for railway rolling stock, for the electrical 


industry and general engineering. Mass produced castings are 
supplied in all weights up to 5 tons. 


ENGLISH STEEL CASTINGS CORPORATION 


tmet 


River Don hl Sheffield 
A wholly owned subsidiary of English Steel Corporation Ltd 


| 
| 
on 
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% SO 2 


They do! Colt have a ventilator, natural or powered, to meet every kind of problem—including a 
; rangeofhigh powered ventilators such as the Upward Discharge unit shown here. Let the Colt 
Ventilation Service advise you. Powered or natural, or a combination of both—the Colt engineer 
Will tell you which system is best and most economical for you. Send for a manual to Dept. 37, , {.. 


The power behind natural ventilation and 
naturally behind powered ventilation too! 


COLT VENTILATION LIMITED - SURBITON - SURREY : TEL: ELMBRIDGE 0161 (%) 
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MORE 
USES 


THAN 


YOU 


REALISE 


HuNpDREDS of products gain selling 
advantages when they are made of 
James Booth aluminium alloys. Why ? 
Because these alloys have virtues which 
are always in demand. Strength... 


lightness . . . exceptional corrosion 
resistance . . . workability . . . good 
electrical properties . . . attractive 


modern appearance. 


Look through your products catalogue. 
See where improvements can be made 
with James Booth alloys. If you need 
advice on the changeover, our technical 
staff will gladly help. Please write for 
literature showing the range and uses 


of our many aluminium alloys. 
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Photo: courtesy SARO (Anglesey) Ltd. 





MOBILE STACKERS 


Photo: courtesy E. R. Buck & Sons Ltd. 


id 


RECOMPRESSION 
CHAMBERS 


PHOTO- 
GRAPHIC 
EQUIPMENT 








GARDEN 
FURNITURE 





Make more of 





JAMES BOOTH ALUMINIUM LIMITED - KITTS GREEN - BIRMINGHAM 33 - STECHFORD 4020 


Extrusions, large forgings, plate, sheet, strip and tubes in light alloys 


REGO. TRADE MARK 


TGA inG 168 
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News from fattersley 










the Fig. 2016 
‘PRESEATOR 


globe valve 
with the ‘ 
‘Flexible Titanium Disk 


This specially designed Hattersley valve incorporates a flexible 
pre-seating disk made of an I.C.I. titanium alloy which is exceptionally 
resistant to corrosion and erosion. As this seats before the main 
surfaces, pipe-scale is trapped and the main seating surfaces protected 
from the effects of wire drawing. 


The broad-faced clack and its seat are of differing compositions of 
nickel alloy, giving differential surface hardness which prevents 


galling and seizure. There are many other fine features in this new mp EH 
design valve. 


F127 
Suitable for steam at 200 Ib. per sq. in. and 500° F, Eater No. 473 on veel 
Please write for literature. 





PRIEST FURNACES LTD - LONGLANDS + MIDDLESBROUGH 


% The Flexible Titanium Disk is protected by Patent No. 822147 





Over a period of years the outstanding merits of this Valve have been proved under the most arduous 


ven Sianeeneee 








for 


AIR, OIL or WATER 


In ‘Pre-shut’ position flow and Valve fully closed. Seating 
In open position free passage pipe scale held back by Flexible surfaces have passed through 
for flow directed across seating Titanium Disk. wire-drawing zone under 
surfaces. Patent No. 822147 virtually ‘no-flow’ conditions. 





|. ee ted ee Oe, a ee Om the name for good valves 





ESTABLISHED 1897 
INFRA-RED OR OVEN HEATING 





ELTRON (LONDON) LTD., 

HATTERSLEY (ORMSKIRK) LIMITED - ORMSKIRK - LANCASHIRE Ne ee 
and at HALIFAX and LONDON c 
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PRECISION 
PLASTIC SHIMS 


From 0005” up to °040’. 





Consult 


FILTON 


fo ROTARY UNIONS 
(Patented) 
USED ON AIR, STEAM, 
WATER, OIL &c. 

FOR LEAKPROOF FLUID 
TRANSFER TO ROTATING 
MACHINERY 
SIZES }°—3’ BSP 
SPECIALS UP TO 6” BORE 
Unions J with carbon boortems #3 available 


© 
asa 
AUTO AERO LTD. Siekete. 


44 PACKINGTON ROAD LONDON.W.3_ Je/ephone Ai / O544 WARWICKSHIRE 
Telephone Spa 8111/2 





There is an “ARTUS” grade 
for most Chemical and Thermal 
Conditions. 


EASY TO IDENTIFY - EASY TO USE 


* Write for Samples and Literature or Mail Blueprim for Quotation, 
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The Dender, a single screw 
suction hopper dredge built for 
the Societe Generale de 





Dragage, Antwerp, is the kind 
of craft Simons-Lobnitz 
know how to build. 


NEW 


NAME 
TO 
REMEMBER 
IN 
DREDGING 











The two adjacent Clydeside yards of Simons and Lobnitz 





have combined their resources and experience and -- — = = — 
now have an increased capacity for the production of Gn» 


Seton (SIMONS (~)LOBNIT2) 


Specialities are Dredge Craft of all types and up to the highest > a 
capacities, Hopper Barges, Rock Breakers, Tugs and ~ = me ee ee 
Fish Factory Vessels. 


Re, 


tun! 


SIMONS—LOBNITZ LTD RENFREW SCOTLAND RENfrew 375! 
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For the ultimate in 
Welded Fabrications 
consu't Empyrium, pioneers 
in this field. 





Transformer and Switchgear Tanks; 
Storage Tanks for Petrol, Oil and 
Water; Autoclaves ; Chemical Plant 
of all descriptions ; Bedplates ; 
Machine Tool and Press Frames ; 
Gas Works Plant ; Hoppers, Con- 
densers, Gear Guards, Blast Mains, 
Air Receivers and Pressure Vessels of 
all types. . 

Empyrium fabricate for all industries 
to ASME and Lloyd’s specification. 
Also to the exacting requirements of 
the Petroleum and Oil Companies. 
Full seuies facilities, including 













y 
‘curve : 
WELDING & MANUFACTURING COMPANY LIMITED 


Head Office and Main Works: 

Pritchett Street, Birmingham 6. 
Telephone : ASTon Cross 3203-4-5. 
Telegrams: Empyrweld Birmingham 








PIONEERS 





IN WELDING PRACTICE SINCE i9 ti? 
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why L.C.luse | 
BTR beltin 
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Photograph by courtesy of I.C.I. Ltd. 


For extreme durability, consistency of quality 
and resistance to abrasion BTR Conveyor Belting 
is in a Class by itself. For these reasons I.C.I use it 
at their limestone handling plant at Hindlow, 
Buxton. The excellent properties of BTR Belting 
result from the long experience, progressive development 
and sound engineering that back every foot of the 
millions serving industry from Hindlow to Hong Kong. 


BIR 
BTR Industries Ltd 


suermetns 1m aveeen HERGA HOUSE, VINCENT SQUARE, LONDON S.wW.t 
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MASSIVE OR MIDDLEWEIGHT... 


j For factory or warehouse. Huge mobile testing equipment, 
massive trollies, the lightest storage bin—all are 

gliding easily from place to place, moved with a minimum 
of effort. Industry is flowing smoothly, freely, 
efficiently—thanks to FLEXELLO, the largest 
manufacturer of castors in Europe. Made to the 
most rigid standards, to support weights from 

a few pounds to twenty tons, there’s a FLEXELLO 
castor from our vast range to 
cater for all requirements. 














This castor was specially designed 
and produced for aluminium production and 
has a load capacity of from 10 to 12 tons. 








°44’ SERIES CASTORS: 
A special series of 
Double Ball Bearing 
heavy medium duty 
castors, specially 
manufactured for 
export which have 








— <S7 now become available 
2 all for the home market. 
. 
y 


























everything constant 
flows quality 
freely on castors 


For further particulars write for catalogue 
FLEXELLO CASTORS & WHEELS LTD. - SLOUGH BUCKS ° TELEphone SLOUGH 24121 
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OIL-OPERATED 
REVERSE-REDUCTION GEARS 


12,000,000 B.H.P. already installed. 





Oil-operated reverse-reduction gearbox with one of the new Ruston AT engines. 


MODERN WHEEL DRIVE Lrp. 


Associated with 
OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Technical Office: LINDO LODGE, CHESHAM, BUCKS, 
Telephone: CHESHAM 8406/8 Works: SLOUGH ,BUCKS. Telegrams: OILOPRATED, CHESHAM 
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DESIGNERS AND 
MANUFACTURERS 
OF 
CONVEYING AND 


ELEVATING EMINENTLY SUITED FOR 
CONVEYING BULK MATERIAL 


Wee YaUO NOIRE ALONG HORIZONTAL 


EQUIPMENT 


& SON LID. 
GLOUCESTER 


21055/6/7 Cable: BARRON Gloucester 








DISTANCES OR CAN BE USED 
AT ANGLES UP TO 30° 


SCREW CONVEYOR 
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NUMBERING... METAL 
- 7 NUMBERING 
MACHINES 


NUMBERING 
HEAD for METAL 











Consecutive and 
Repeat actions 


Power, Fly, Hand or Pneumatic Presses and similar equipment 


It is used for marking Aircraft components with reference numbers, 
part and drawing numbers, date of manufacture, inspection mark for 
marking Shells, Bombs, Cartridges, Engine Parts, Motor Car, Motor Cycle, 
Cycle, Wireless, Electrical, Clock, Watch and other instrument parts in 
a aeeortala. Checks Labels, Name Plates, Pigeon Rings, in fact, any 
article which requires an identification mark. Massed produced articles 
can only be satisfactorily identified by individual reference number. 


W LETHABY « C° L™” 


LEDA HOUSE, 124-132 CLERKENWELL ROAD, LONDON, E.C.1 
Telephone: Terminus 1104 (3 lines) 
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ORUM<> PUMP 
so" 


150/100,000 g.p.h. 





s ” 
ye af [ Temperatures up to 600°F 








DRUM Pumps meet the requirements of the 


petroleum industry in a unique way, and are 
suitable for liquid from the most volatile to 
the most viscous, over a wide range of 
temperatures. Cargo, bunkering transfer, 


, road tanker, refuelling pumps, etc. 


OPS Se 


THE DRUM ENGINEERING COMPANY LIMITED 


EDWARD STREET WORKS, DUDLEY HILL, BRADFORD, 4. 
Telephone: Dudley Hill 897/8 


London Office: 38, Victoria Street, Westminster, S.W.I. Telephone: ABBey 396! 
Branch Offices in Glasgow, Newcastle, Manchester and Birmingham 





DR 56 
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HEAVY DUTY LEVEL __ 
LUFFING GRABBING CRANES 


__|FOR RAPID DISCHARGE OF BULK CARGOES _ 








Clyde Cranes on the new coal transfer jetty of 


Messrs. William Cory & Son Ltd., on the Thames at Erith. 
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CLYDE RT ITVWUHE cuvpe crane & Born Lr. 


incorpor ating 





Clyde Crane & Engineering Co., Mossend, Lanarkshire. Tel.: Holytown 412 (6 lines). | Grams: Clyde’? Motherwell Telex. Telex 77443 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. 


Tel.: Pudsey 3168 (6 lines), Grams: “Cranes’’ Rodley Telex. Telex 55159 
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Tecalemit Air Breather Filters 


(incorporating Tecalemit Ribbon Filter Elements) 
Cheapest—Most efficient—Cleanest to service. 


Tecalemit Breathers act as ventilators to provide a free flow of clean air 

to hydraulic fluid, fuel and oil reservoirs. They give positive protection from airborne 
contamination to tanks, pumps, valves, cylinder and other engine components. 

Of the standard types, two are breathers with screwed bodies, and the third is a 
combined clip-on assembly of breather and filter cap. All are 


Tecalemit Breathers provide pure air cheaply and efficiently 


June 3, 1960 THE ENGINEER 


THE NEW 


TECALEMIT 


RIBBON 
FILTER ELEMENTS 


set a fresh standard of high 
efficiency filtration for 


AIR-WATER-PETROL, DIESEL AND 
FUEL OILS-LUBRICATING, 
HYDRAULIC AND OTHER FLUIDS 


Tecalemit Ribbon Filter Elements 


Simple construction—Low cost—High flow rate—Easy to clean 


The elements are formed of resin impregnated cellulose ribbon, wound helically and 
electrically fused into an open-ended cylinder. Innumerable microscopic orifices between 
the ribbons allow a very high flow rate, while retaining impurities on the outside or 
inside surfaces, according to direction of flow. 

The standard range of diameters (in any length) covers most applications, and no other 
filtration material can so readily be adapted to individual requirements for filters, 
strainers, breathers or separators. Never before has such fine filtration been possible at 
such low cost and with such flexibility in use. 


Tecalemit Ribbon Elements filter to maximum purity 


ie 
| 2 
ll 


fitted with Tecalemit Ribbon Filter Elements. 


iN 


TECALEMIr 


x@> the authority on filtration 


THCALEMIT LIMITED - (SALES &N ) PLYMOUTH: DEVON 
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Always @ 


MEEHANITE busy tool 
in any 


works... 


Br sound castings 
properties— 


answer. 


EEHANITE castings ensures 
bf structure, Uniformity, High 
Minish and Dependability 


an tended. 






This is a portable pulling 
and pushing tool with 
enormous power out of 
ce ae all proportion to its compact size. 
a ny Sa. It can be put to work on a wide 
variety of ordinary maintenance 
jobs. It will be invaluable for 
awkward jobs, working in a con- 
fined space or where extra power 
is required to shift stubborn wheels, 
pulleys or machinery. Always it 
will save labour and valuable man- 
hours. Models up to 60 tons 
capacity. 


ion based on 


te » 


PORTABLE HYDRAULIC 


POWER TOOL 
Range of 
3 to 100 tons capacity 
PULLING PRESSING 


Removal of pulleys, | For all these jobs it 
gears, bushes, etc.,|is only a matter of 
can be undertaken | minutes to secure 
quickly and econo- the required ** set- 
mically. up.” 

PUSHING 
For assembly or | BENDING 
weenie power is | Attachments for 
required for moving | bendi tubi 
Enter No. 531 on reply card machinery, theless ise = “= > 


**LOADSTAR "’ is | diameter. 
invaluable. 


LIFTING 


Demonstrates the | HYDRAULIC KIT 


versatility of the|in addition to the 

*“LOADSTAR”|Heavy Duty Kits 

WRITE FOR DATA SHEETS which can work in| dealt with above 
TO DEPT. A.7. 


oO a Ep very restricted | there cre also Small 


spaces. Kits from £9 10s. 6d. 
AN DERTON Sond for Brochure (D2) and arrange for 

t works. 

SPRINGS LTD., liemonstration at your works. 
es BINGLEY 


ir vere) Tole Tel.: 2388, 2351 & 2226 
Grams: myorome BINGLEY 
LONDON OFFIC 
aCAN HOUSE, W.C.1 
: Holborn 5151 


A.L.D., A.R.B., LLF.V. approved Cc R Cc L i P %y 


ard Enter No. 532 on reply card Enter No. 533 on reply card 














J. W. PIGKAVANT & co. LTD. 


BOW STREET, BIRMINGHAM 1. 
Phone: MIDland 4927. 























Scisieldrop 
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Photograph by courtesy of Kirkstall Forge Engineeering Ltd. 


Industrial Oil Burners 


SCHIELDROP 


LONDON 


& Co. 





2,3 & 5, Studio Place, 
Kinnerton Street, 
London, S.W.|I. 
Tel.: Belgravia 3785 


LTD., STOTFOLD, BEDS. 


BRANCH OFFICES 
MANCHESTER SOUTH WALES 








32, Deansgate, Main Works, 
Manchester. Neath Abbey, Glamorgan. 
Tel.: Blackfriars 3851 Tel.: Skewen 3383 & 3103 


Tel: 414 (4 lines) | 


BIRMINGHAM 


17, Welwyndale Rd., 
Sutton Coldfield, 


Tel. Erdington 2772 








MJ 


B 
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Nucleonic Thickness Gauge Type BN.119 
“Developed in collaboration with British 
Insulated Callender’s Cables Limited”. 
‘Manufactured and sold under 

one or more of the U.K. Patent 
Applications 1928/58, 1927/58, 

and 7249/58. Corres- 

ponding patent 

applications filed 

in Canada, France 

Germany, Italy, 

Sweden and 

U.S.A.” 


BURNDEPT 


Enter No. 551 on reply card 


Three H & W dual-fuel 
engines with H & W 
aiternators. Each 
alternator set 
develops 330 kW 
at 428 r.p.m.. and 

operates on 


sludye pas 


7 i A J 
onawa and engines “~, : H & W alternators supplied in all sizes 
° lesign and manufacture 
thus ensuring our undivided from 60 to 5,000 kVA and voltages up 
responsibility for the complete to II kV. with 


power set. We also supply the H & W 2- or 4-stroke turbo-charged 
necessary control equipment. Diesel engines 


(“In line” and “V” type 4-st. Diesel engines 
can be supplied naturally aspirated or 
turbo-charged with or without air coolers) 


HARLAND & WOLFF 
by iisteh: dhueah side a ge ee baaden OW 


BELFAST GLASGOW LONDON LIVERPOOL SOUTHAMPTON i 
Enter No. 552 on reply card 
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PRECISION 
CONTROL 





VOLTAGE 
CURRENT 
POWER 

SPEED 
TRANSDUCTORS 
INVERTERS 


GRID-CONTROLLED MERCURY ARC RECTIFIERS 
with or without arc suppression 


THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND, RECTIFIER AND ELECTRONICS DIVISION, BIRMINGHAM, 6. 


Enter No. 561 on reply card 
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INTERNATIONAL 
MACHINE ‘TOOL 
EXHIBITION 


DGAR ALLEN 


& CO. LIMITED 
are at 


Stand 305 


Empire Hall—First Floor 
OLYMPIA, LONDON, 25th JUNE-S8th JULY 





Where you can see: 


| ALLENITE PLOWRAKE Planing Tools for steel tools of 
revolutionary shape and performance with the new Allenite 
Carbides which are tungsten carbide plus. 


STAG MAJOR Super High Speed Steel fuse-butt-welded Tools, 
hardened by experts and ready for immediate use. 


ATHYWELD deposit-welded Parting Tools, with humped-back 

design to reduce tool breakage, and the ATHYWELD process 

applied to the repair of pressure die-casting dies and salvaging and 

rebuilding worn or damaged H.S.S. etc. tools. Also a compre- 

hensive display of engineers’ cutting tools and form tools, die 
steels, magnetic chucks, etc. 


ATHYWELD HARD FACING of earth and rock-processing 
equipment. 





NEW ! 


A method for depositing relatively thin but highly abrasion- 
: resistant hard-wearing surfaces, fuse-welded to the parent metal. 


~ 


EDGAR ALLEN & GO. LIMITED 


IMPERIAL STEEL WORKS, SHEFFIELD 9, ENGLAND 


Telephone : Sheffield 41054 Telegrams : Allen, Sheffield, Telex 
London Office : 3 St. James’s Square, S.W.| 
Telephone : TRAfalgar 2520, 2528/9 Telegrams: Allentare, Piccy, London 
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If product flow goes quick, quick slow—then 
what you need is variable speed. 2400 bottles 
for gin— Gordon’s of course—reach this 
machine every hour, but there can be 3600. 
The gin is there, so the machine must bottle 
faster. How? Turn the handwheel and the 
Hainsworth pulley and V-belt move to the 
right speed position automatically. Faster — 
slower—every few minutes if needed. 
Bottling, spinning, woodworking, packaging 
—give your production a tonic, and get 

the right speed for your need with... 


“HAINS WORTH’ 


VARIABLE SPEED DRIVES 























THE 
CONTROLLER 
will carry any 
standard electric 
motor 


an Send for Catalogue 100/19 
THE V.BELT ‘etminaonelansrosand, ‘ e n n e ; 


will suit your job J:-H:- FENNER & CO LTD, HULL 


BELFAST. BIRMINGHAM. BRADFORD. BRISTOL. BURNLEY. CARDIEF. GLASGOW 
Stocks carried in HULL. LEEDS. LEICESTER. LIVERPOOL. LONDON. LUTON. MANCHESTER 
MIDDLESBROUGH. NEWCASTLE. NOTTINGHAM. SHEFFIELD. STOKE. 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


THE PULLEY 
7 sizes available 
for drives 
up to 10H.P. 


























Enter No, 581 on reply © 








“MTHE ENGINEER _ June 3, 1960 59 





POI I e*weeeee 2°, 


#s.2aatatatatatatatateteteteteteteteteteteretetetetetatetetetetete! 
SS OI) 


eeeee 

@eeoeooeoeeoeoeo ee he ae) evere'e 

« J S@eeeoeoeeeooe ee ee ee Oe 

— é 'e° ee 0 © 0 0 6.0 00,0 0 ~0.0.8. one enee tees 

Sa Cee CO a he Oe he aa Ba a ht ee lis 2 ee) x 
ws - bal @eeee- 













The most practical, efficient and interesting developments in welding a 
helmet design are built into the SUPERWELD features that are 
acceptable to both management and men. The light fibre 

shell raises, lowers or locks in any position on nylon 

bearings and is supported on the head by easily 


adjustable bands. For high or low positioned work 


a lens aligner moves the helmet to the correct 
angle. Two sizes of window housing can be 

fitted and the lens retaining spring makes 

a lens change child’s play. 

SUPERWELD helmets are worth enquiring about ! 


2a CCP SRRBRERRRES SSHSs 
SS SSR SRRRRAEER HP RE SSS 


a Qa rrovucr 


800 SERIES 


7S ae ae a A os ee OO SO Oe ee ee 


HOLMETHORPE AVENUE: REDHILL * SURREY ret: reonns «oes 


arearstseateecesestatatatctetetereTereretetetaereestatat ete ltsesttetetitstatateererevete“etettetee orotate aeececeerectatetetates a ee o° er ere ee. 
Pore ae e ere e "ane en 0 one 0000's 80 0 00 e's e's 'oie 8s hehe nennn inva ha enen en state e%aks he tste ete ete atete eve et etereerere ete ee ee ee e@eoeeeseeeaeeneneaeeeeeeeeeee 
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steam trapping is our business..... FF 
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The MIL FLOAT TRAP is a worthy companion to the 
MIL range of Thermostatic Steam Traps. It has 
been designed especially for use on those applications 
where a rapid heat transfer rate is essential. Compact 
and robust in design, having generous discharge 
capacities, it incorporates an indestructible bimetallic 
element ensuring that the valve is held in the fully 
open position when cold to vent air readily. 

For draining compressed air lines a specially adapted 


version of the MIL Float Trap is available. 


MIDLAND INDUSTRIES LIMITED 


HEATH TOWN WORKS - WOLVERHAMPTON 
Telephone : 23901 
London Office : 28 Victoria Street, S.W.1 
Glasgow Office : 69 St. Vincent, Street, C.2 
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Are you interested in getting 
greater efficiency and, at the same hae 
time, saving on your fuel costs ? Electrical wire resistance strain gauges are accepted by engineers 
; as one of the most important means of investigating stresses and 
If so we invite you to consult us. igs , 
strains in all types of structures and machines. The electrical 
Sugden Superheaters can be fitted resistance strain gauge consists of a grid of fine wire bonded to 
with full damper control. They See us on stand a paper or Araldite membrane which can be cemented to the 
are suitable for all industrial N 607 surface under investigation. Connections are taken from the 
purposes and can be fitted to all “a gauge to apparatus designed to give reliable and quick readings 
types of Shell boilers. Instruments, of the strain being messured. 
Sudgen Superheaters are yee Tinsley agate vangadbeaes gent in various govlens & 
, mat materials to meet individual requirements within three 
= of particular value where Exhibition. broad temperature ranges :— 
auxiliary steam boilers are Standard strain gauges.................. 70°C Max. 
, used. Medium temp. gauges............... 300°C Max. 
HIM {\ Pi High temp. gauges..................... 700°C Max. 
4y (a : : b. ( sasee of yet pe ney ghd can be supplied for 
indicating and recording static strains. 
. S U G D Fe N L i M ] 7 E D Write oa Lists 210 and 210A, giving full particulars of Tinsley strain gauges and 
associated measuring apparatus. 
OSLEY ROAD, URAFFORD PARK, MANCHESTER 7 H. TINSLEY & CO. LTD. WERNDEE HALL, SOUTH NORWOOD, LONDON S.E.25! 
: Telephone: ADDiscombe 6046-74 
Enter No. 601 on reply card Enter No. 602 on reply card 
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PISTON RINGS AND ASSEMBLIES 


for any type of engine... Steam, Petrol or Diesel... 


also for compressor and hydraulic use. 


... but make sure 


f they are. 














THE STANDARD PISTON RING & ENGINEERING CO., LTD., 
Premier Works . Don Road e Shettield 9 “ | Haye] F- Tale 


mm-1(-tolavelal-Wame~lal-1ad(-1 (0 Me- ACN Am CME ETal-.-D) Telegrams: Ocean, Sheffield 9. 


Enter No. 603 on reply caré 








TH! 





THE ENGINEER June 3, 1960 


HIGGS MOTORS 


MANAGING DIRECTOR AVID C.Y. HIGGS, AMLE 





BIRMINGHAM 6 ENGLAND 








VARIABLE SPEED THREE PHASE MOTORS 
WITH 
INFINITELY FINE SPEED VARIATION 
FOR AN 


INFINITE VARIETY OF DRIVES 





GUARANTEED FOR EVER 





AGENTS AND BRANCHES COVER THE WORLD 
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A handful of gold d 
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The fact that our new pocket manual “ Practical 
Steam Trapping” has a bright yellow cover doesn’t make it 
worth its weight in gold. But we think its contents 
might well do so. ‘“‘ Practical Steam Trapping” is a completely 
new and enlarged version of that old steam user’s 
friend “How to Fit Steam Traps”. Like its predecessor, 
“Practical Steam Trapping” sets out to show that the 
profitable choice, fitting and use of steam traps repays logical 
thought. Over a wide field of the more common appli- 
cations, it recommends first and second choices of trap, and 
shows how to fit them. A further section describes the 
whole Spirax range, including the remarkable ‘TD’, and there’s 
some down-to-earth talk about capacity calculations, 
lifting condensate and so forth. According to our records, 
100,000 people in all parts of the world thought our 
old “little yellow book” well worth having. On the argument 
that “ Practical Steam Trapping” is better still, you 
ought perhaps to lose no time in getting yourself or your staff as 
many copies as you can usefully do with. 
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Please post . . . copies of the brand new pocket manual “ Practical Steam Trapping” 


NAME 


ADDRESS 


EG 660 


Spirax-Sarco Ltd. Cheltenham Glos. Phone: Cheltenham 5173 Spirax Telex Cheltenham London: 28 Victoria Street SW1 Abbey 6101-3832 


Enter No. 621 on reply card 





i 











I 























THE ENGINEER June 3, 1960 






RADY 


oller 
hutters 
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for 
every opening 


be DOORS COMMANDING THE WORLD’S LARGEST SALE 
Send for Iilastrated leaflets 35/SDG 


[Brady & Company Limited, Manchester 4. Telephone COLlyhurst 2797/8/9 and at 
London, Birmingham, Glasgow, Montreal, Port Credit, Hong Kong. 


bx FOR EVERY OPENING : BRADY ROLLING DOORS IN STEEL, WOOD 
A 





LUMINIUM - SLIDING SHUTTER DOORS 
MINIUM OR NYLON - 
LLAPSIBLE GATES - 

NAMENTAL IRONWORK 


* GRILLES IN STEEL, 
UP AND OVER DOORS + FIREPROOF DOORS 
SLIDING DOOR GEAR -: RUBBER DOORS 
* ALSO MANUFACTURERS OF BRADY LIFTS, 
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THE CHOICE OF THE ROME OLYMPICS 


YH 
Y 


} | 





y 


, XV 
7 She worlds : frnest Lemend 
|] OMEGA 





: Since 1932the Olympic Games have been 
i officially timed by Omega; now timers 
= with the self same reliable precision 
movement, some designed to answer 
¢ specific operational needs, are available 
| for industrial use. It is a happy thought 
that in this Olympic Year, the timers 
used to safeguard hard won records, are 
now ready to help the essential tool of 
| @ productivity—the time study expert. 
Send for our catalogue ‘“‘ Omega Timers 
for Industry and Sport’’. 


Made avatatle to Industry through — 











PRESTONS 


LIMITED 
LARGEST SUPPLIERS OF STOP-WATCHES TO BRITISH ;INDUSTRY 


THE STRAND - BLACKPOOL - LANCS - TEL. 21246 
Enter No. 632 on reply card 
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NEVER-RELAXING GRIP 
It’s the exclusive Cheney design and 
patented thrust washer and insert that 
give the Cheney Clip that exrra, never 
-relaxing grip. A larger diameter screw 
ensures deeper, more positive thread 
engagement to withstand 25% extra 
torque — and yet the Cheney Clip 
costs no more than any other type. 
Always ask for a Cheney Clip 
and see the difference. 






CHENEY 2! CLIP 
Wear /FENTER/ 


(=| 
Enter No. 633 on reply card 


You immediately - 
limit loss by fire 


-AND CAN TEST REGULARLY 
Install the NATIONAL Quick Release Fitting 
and you immediately limit the amount of 
damage a fire can do. When fire breaks out, 
the NATIONAL Q.R.F. shuts off the fire valve 
in the oil supply pipe instantly and indepen- 
dently. What’s more, you can test fire valve 
regularly. The NATIONAL Q.R.F. is de- 
signed for use with oil-firing equipment, dam- 
pers, firescreens, etc., and can be adapted for 
factories where remote control is required. 
Full details will be sent to you on receipt 
of the coupon. Get your secretary to mail 


Trade Enquiries to :- 
FENTER LTD., 184 ASTON ROAD, BIRMINGHAM 6 











-(Q.R.F.1. 


PRs cheaasesoseseaas 


Please send me full details of the NATIONAL 


St. Mary’s Parsonage, Manchester. 
Quick Release Fitting. 


Sales Department, THE NATIONAL” BOILER & 


GENERAL INSURANCE COMPANY « LIMITED, 


a 











it today. Enter No. 634 on reply card 
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DUST EMISSION PROBLEMS 





from any of the processes listed below 
CAN BE SOLVED 


by consulting the pioneers of Electrostatic Precipitation 


Lodge-Cottrell 





CEMENT INDUSTRY 
(Kiln Gases) 


PLASTER INDUSTRY 
(Kettle fog dryer) 


METALLURGICAL INDUSTRY 
(Lead, Copper, Zinc, Arsenic, etc.) 


REFINING PROCESSES 
(Gold, Silver etc.,) 
‘COAL INDUSTRY 
(Dryers etc.,) 
CARBON INDUSTRY cee mene 
(carbon black) Enea —E 



























~~} 
PAPER INDUSTRY “>. 
(Recovery Furnace) atin diiiadliiniie nae. a? 
Ka 
Saye a 
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Maintenance of your loading bays and vehicles is expensi 
You can cut those costs and improve the appearance of premi 
and vehicles by fitting Goodyear fenders. | 

They provide long-lasting, effective protection by absorb 
bumps and blows without damage to themselves or to the vehi 
and premises they protect. 

Full details of these fenders may be had from your ne 
Goodyear depot. 


Goodyear Vehicle Fenders 


to metal or wooden bodies. Preformed corner pieces avoid mitred joints 









Choice of three cross-sectional shapes in white or black rubber. eal 





¢ give maximum protection where most needed. 


Goodyear Loading Bay Fender Units 

Made from heavy-duty D section and supplied complete with mou 
bracket. Combination of projection and spacing ensures effective opefé 
Design of units prevents damage by vehicles settling on fenders during! 


|GOODFYEA 


VEHICLE AND LOADING BAY FENDE 





THE GOODYEAR TYRE & RUBBER COMPANY (GREAT BRITAIN) LTD - WOLVERHAMPT4 
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COAL 


The National Coal Board is now nearly fourteen years 
old. Its severest critics could not deny that the Board 
has passed through fourteen years of hard labour in its 
endeavours to put this country’s nationalised coal in- 
dustry in good shape, technically and economically. For 
the first ten years, the Board was compelled to strain 
every sinew in order to meet the persistent demand, from 
industry and from domestic users, for its main product. 
At the same time, it had to initiate a vast programme of 
mine modernisation and mechanisation. During that 
time, the country’s coal requirements could not be fully 
met and large tonnages had to be imported at consider- 
able cost. Then a change set in. When it seemed that 
the Board’s objective to match supply and demand was 
just round the corner, demand began to fall. Industrial 
recession and the growing popularity of oil fuel, together 
with much greater efficiency in the use of coal, quickly 
brought about a state in which the country had a coal 
surplus. So big, in fact, did the surplus become, that the 
Board was compelled to put some of its machinery into 
reverse! In the last couple of years or so, the task has 
been to curtail output to bring it as nearly as possible into 
line with the receding demand. 

It is proper to keep these matters in mind in consid- 
ering the National Coal Board’s report for 1959, which 
was published last Tuesday. The report emphasises that 
the Board’s main task last year was to regulate output 
“to conform with the sharp fall in consumption.” Its 
primary objectives thus had to be to reduce output with- 
out undue harm to future productive capacity, without a 
severe loss of revenue, and without severe harm to the 
mining community. Over the last three years, productive 
capacity has been maintained and it is confidently ex- 
pected that by 1965 it will be capable of meeting the 
demand assumed in Revised Plan for Coal, of between 
200 million and 215 million tons, mostly from new and 
reconstructed collieries. The colliery labour force has 
been reduced, mainly by wastage and restricted recruit- 
ment, by 70,000, with only 1300 of the men who worked 
at the fifty-three collieries which closed in 1959 being left 
without alternative employment at the end of the year. 
Opencast production was cut from 14,300,000 tons in 
1958 to 10,800,000 tons last year. That meant a heavy 
loss of profit but it lessened the effect on the deep mines 
of the fall in coal demand. Nevertheless, at the end of 
1959, the Board had 36,000,000 tons of undistributed 
coal stocks on its hands. It stuck to its conviction that 
consumption would not have increased substantially if 
these embarrassingly large stocks of coal had been 
offered at “bargain prices”. The Board, therefore, has to 
report that the stocking of coal and coke probably cost 
about £27,000,000 last year. By the end of the year, 
the financial situation was a deficiency of £24,000,000. 
The operating profit was £13,100,000, but against that 
there had to be set £36,800,000 for interest payable to 


the Minister of Power and £300,000 for other interest. 
There are, however, some other matters in the report 
which are worthy of special note. Capital expenditure by 
the Board last year amounted to £112,000,000, most of 
which, of course, was devoted to work on new and 
modernised collieries. Then, productivity reached a 
record level at an average for all workers of 1°332 tons 
a shift, which was 5:3 per cent above the 1958 figure. In 
spite of the extra costs which the Board had to face, this 
increase in productivity and operational efficiency was 
sufficient to bring about a reduction of 1s. 6d. a ton in 
average costs over the year. It enabled the inland price 
of coal to be held steady. That is a welcome sign of 
progress. 

Inevitably, the coal industry’s record for 1959 leads to 
contemplation of the likely state of its affairs by the end 
of the present year. At the moment, home consumption 
and export requirements are rising a little and there has 
been a modest fall in the total of undistributed stocks. 
The Board’s assessment is that this year’s home and ex- 
port demands will.be in the region of 196,000,000 tons. 
Production is therefore being reduced so that should the 
demand reach this estimate there will be no net addition 
to undistributed stocks. To avoid this addition to the 
stocks, the maximum output has been planned at 
195,000,000 tons, which figure includes 7,000,000 tons of 
opencast coal. Additional supplies of some Welsh an- 
thracite and low volatile coals will be obtained, if pos- 
sible, to meet the still unsatisfied demand. The reduction 
in deep-mined output will be achieved, it is believed, 
partly by closing about forty-five collieries, the present 
annual output of which is 4,800,000 tons, and partly by 
closing coalfaces or districts in some mines and working 
others on only one shift a day. The labour force is to 
be reduced further by allowing normal wastage to outrun 
recruitment. It is realised that the measures to reduce 
output may possibly increase production costs, but these 
extra costs, it is hoped, will be offset by a continuing rise 
in productivity. But, taking everything into account, 
there does appear to be some sign that the prospects for 
British coal are again improving. It may at present be 
no bigger than “a man’s hand”, but we believe that the 
sign is visible! 


BICENTENARY OF LLOYD’S REGISTER 


Just two centuries ago there came into existence a 
very remarkable body — Lloyd’s Register of Shipping. 
It came into being as a natural consequence of the foun- 
dation of the insurance business of Lloyd’s late in the 
seventeenth century, when people interested in shipping 
used to meet at a coffee house, owned by one Edward 
Lloyd, in Abchurch Lane, off Lombard Street, in the 
City of London, to exchange news of the movement of 
ships. Men concerned in insuring ships were naturally 
interested in learning about their whereabouts and Lloyd’s 
List, which gave such information, was first published 
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as a newspaper in 1734. Later they came to be interested 
in making certain that the ships they insured were 
soundly built. So, in 1760, a committee was formed to 
compile an authentic register of ships and record certain 
details about them. As we put it elsewhere in this issue 
in an article descriptive of the bicentenary celebrations 
and of the history of the Register “for 200 years since 
then Lloyd’s Register of Shipping has been engaged on 
the classification of ships, on the establishment of stan- 
dards of seaworthiness and the provision of technical 
means to maintain and improve these standards.” 

Nowadays Lloyd’s Register of Shipping comes under 
occasional criticism when its Rules are regarded as too 
restrictive, tending to prevent the wider introduction of 
technical advances. But its critics often fail to notice that 
within at least the last eighty years the organisation has 
been served by a series of engineers of very high ability 
who have, more often than not, encouraged the shipbuild- 
ing industry to adopt improved methods of constructing 
ships and machinery and who, by tactful criticism, have 
directed attention to a variety of problems requiring solu- 
tion by research methods. Though their activities may 
occasionally have delayed the introduction of new and 
revolutionary techniques — it was widely suggested be- 
tween the wars that Lloyd’s Rules prevented the more 
speedy adoption of welding in British yards—it is much 
more probable over the longer run that their work has 
hastened the improvement of design than that it has 
hindered it. To-day, and for very many years past, accept- 
ance by Lloyd’s in classification Al has been the hall- 
mark of a ship built to standards which cannot be bettered 
anywhere in the world. The classification was introduced 
in 1775 and has since then come to-have the wide general 
meaning which it now carries to signify anything in the 
highest possible class. 

Throughout its long life Lloyd’s Register of Shipping 
has suffered certain vicissitudes of fortune. At the end 
of the eighteenth century, for example, many shipowners 
took exception to certain of the rules laid down and com- 
piled a register of their own, known as the “Red Book” 
in competition with the “Green Book” brought out by the 
underwriters. This “war” lasted until 1833 when good 
sense once more prevailed and it was recognised by all 
parties that a unified authority was essential if the good 
work was to be carried out satisfactorily. There was 
another “war” a few years later when the provinces 
revolted against domination from London and a rival 
classification committee was set up in Liverpool. But to- 
day in this country Lloyd’s Register has no competitors. 
It is different in the world at large. Now that a relatively 
smaller fraction of the world’s ships is built in Britain 
—some 21 per cent instead of more than half at the start 
of the present century—Lloyd’s no longer classifies almost 
all the ships built in the world as it used to do. Even so 
the high repute of the organisation is shown by the fact 
that 42 per cent of world shipping is classed with the 
Register and 55 per cent of tonnage under construction 
is to be classed by it. That is a remarkable achievement 
for a body which has neither capital nor shareholders, no 
articles of association and which pays no dividends. 
Lloyd’s Register of Shipping owes its success, amongst 
other things, to the integrity of those who have served it 
in the past and that of those who serve it now, whether 
as engineers or surveyors; to its non-political character; 
to its freedom from Governmental influences; to its 
international character; and to the good sense it has 
usually displayed, with rare vagaries, when under any 
kind of stress. It can look forward with confidence to a 
third century of useful life. 
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REPORT ON MACHINE TOOLS 


Ever since the war the machine tool industry of this 
country has been subjected to fierce and sometimes acrid 
criticism. There is nothing wrong in such a situation. 
Other industries, the aircraft industry, the coal industry, 
the motor industry, the iron and steel industry and others 
have suffered too. But what was disconcerting about the 
machine tool industry until a year or two ago was its 
complacency in replying to its critics. It knew more 
about its own business than they did; it pointed to its 
satisfactory export record; it claimed reasonably enough 
in explanation of high import figures, the absurdity of 
this country’s industry trying to make every variety of 
specialised tool however small the internal demand; it 
was satisfied that its first duty was to provide in adequate 
numbers the basic workshop tools it was already making; 
and it felt sure that expansion of capacity beyond the 
modest rate attained would not be an economic propo- 
sition. In its own estimation, so it seemed, everything in 
the garden was lovely! 

Two or three years ago there was a change of heart. 
There was strong evidence of it in last year’s annual 
address by the president to the annual general meeting of 
the Machine Tool Trades Association. That, however, was 
before the holding of a General Election which might 
have brought into power a political party wedded to the 
idea of nationalisation. A relapse would not have been 
quite unexpected once the result of the election became 
known. There has been no such relapse, for there is as 
much evidence of welcome self-criticism in this year’s 
address as in last year’s. Mr. Field, this year’s president, 
reported, for example, that the Economic Policy Com- 
mittee appreciated that “there might perhaps still re- 
main certain shortcomings within the industry, the 
eradication of which would further strengthen the 
industry’s competitive position.” There is, it is true, a 
ring of complacency about that remark, but he also re- 
ferred to the fact that a sub-committee has been having 
discussions with an outspoken critic amongst the in- 
dustry’s important customers and that that sub-committee 
had reached the “inescapable” conclusion that “in rela- 
tion to specific machines and in certain instances .. . 
British manufacturers were falling short by comparison 
with their opposite numbers abroad.” That is downright 
enough! The evidence is being brought to the notice of 
the manufacturers concerned. He mentioned that the 
Association with D.S.I.R. co-operation has set in motion 
the establishment of a co-operative Research Council; and 
that it will shortly appoint an Education Officer, whose 
duties will include a survey of design teams at present 
operating within the industry. Maybe there is still some 
evidence of a persistence of the old complacency—only 
fourteen names have been submitted by the whole in- 
dustry for the Design Scholarship scheme recently started 
at Manchester—but the general impression given is that 
of an industry now really alive to its possible defects and 
energetically determined to rectify them. Its products 
will be on show at Olympia in London in a few weeks’ 
time. We look forward to that event with excitement. 


BRITISH MINING EQUIPMENT EXPORT 
ASSOCIATION 


For some time it has been evident that British manu- 
facturers have not been obtaining a satisfactory share 
of the steadily increasing market for mining machinery 
from developing countries, and it is of interest to note 
that there has now been formally constituted a British 
Mining Equipment Export Association, which is designed 
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to meet the need for concerted action to boost overseas 
sales for the industry as a whole. Its primary objectives 
are to tackle, as an authoritative body, problems with 
Government and financial agencies at home and abroad 
and to provide facilities for collective market intelligence 
and sales promotion. The existing organised competition 
from overseas industrial countries will be met by the 
Association in making known British products available 
at a competitive cost in the earlier stages when new ex- 
ploration and mining projects are being considered. 

The Association states that there are three reasons why 
the British mining machinery manufacturer is apparently 
failing to obtain a share of overseas markets commen- 
surate with the quality of his equipment and productive 
capacity. Two of the reasons given are a lack of con- 
tinuing and constructive liaison with Government depart- 
ments, financial and foreign aid agencies, and a lack of 
support in the form of subsidies for British consulting 
geologists and mining engineers—who are a spearhead 
for the sales of mining machinery and equipment. In 
being represented by an association, the industry will 
better be able to promote and maintain the necessary 
liaison and determine a method for financially assisting 
consultants. Excessive cost individual firms have to face 
in promoting overseas sales on an insufficient turnover is 
given as the third reason for the relative smallness of 
overseas trade, and in this connection the industry will 
find it expedient collectively to undertake market investi- 
gations and sales promotion activities through the 
Association. 

With rising population trends and living standards 
there is a certainty of continued expansion of every 
branch of the mining industry, and it has been estimated 
that new investment at more than £200,000,000 per 
annum will be needed to take account of the prospective 
rise in normal consumption. To these figures there must 
be added the capital investment required in new mining 
capacity and replacements to maintain the existing levels 
of mineral output. With the vast potential in overseas 
markets it is to be hoped that the new association will be 
given every encouragement and assistance — both from 
within the industry and by Government departments — 
for within modern methods of trading it is not enough 
to produce machines of high quality for overseas users 
unless an effective collective marketing organisation is 
available to deal with common problems and promote 
sales. 


FOREWARNED, FOREARMED 


How early an early warning of surprise attack may be 
without constituting spying remains a thorny question, 
but an observation device which remains passive until 
the first shot is on its way should escape criticism be- 
cause by the time its message is received the finer points 
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of diplomacy will have become superfluous. In perform- 
ing this function the new Midas II satellite launched by 
the United States Air Force on May 24 extends the 
exiguous fifteen minutes’ warning to an estimated half 
hour, by detecting the actual launching of hostile missiles 
with an infra-red sensing system responsive to the rocket 
exhaust flames. In its present form the Midas satellite 
weighs 5000 Ib. and is expected to remain in orbit only 
for a few weeks, but it is hoped that operational models 
with their weight reduced to 3000 Ib. will be launched 
in future from the Vandenburg Air Force base in Cali- 
fornia and will orbit both higher and longer. The 
immediate objects of the present experiment have been 
to place the vehicle in orbit, re-orient it in a stable nose- 
down attitude, and gather telemetry data on the opera- 
tion of the infra-red payload while in orbit. The launch- 
ing was accomplished by an Atlas-Agena rocket, a power- 
ful new two-stage vehicle which hurled the two-and-a 
quarter tons of the 22 ft. by 5 ft. Midas II into orbit. 
After the launching it was announced that the vehicle 
was very close to its planned path. It is hoped to test the 
ability of Midas II to detect missile launchings by means 
of ground flares on U.S. West Coast sites and actual 
launches of Atlas and other U.S. missiles during future 
passes over Cape Canaveral. This is the first purely 
military earth satellite launched by the Americans and 
is an experimental step towards a future ballistic missile 
early warning system to supplement the chain of radar 
stations now being constructed in Alaska, Greenland and 
England. The satellites would be placed in Polar orbits, 
travelling generally in a north-south direction, and be- 
cause of the earth’s revolution under them every inch of 
its surface would be within detection range of at least 
one satellite at all times. After detection by a Midas 
satellite, the path of missiles would be plotted by the 
ground radar stations. 

The Midas launching brings the number of U’S. satel- 
lites now in space to eleven, covering many phases of 
scientific investigation including weather observation and 
developments in the art of navigation by sea and air. It 
was preceded on May 20 by a record firing of an Atlas 
missile over 9000 miles from Cape Canaveral to a target 
area off the southern tip of Asia. The missile was in the 
air for 54°6 minutes and travelled at a speed of about 
25,000 ft. per second. Plotting of the missile’s path 
throughout its flight has no doubt given the opportunity 
to test methods and apparatus essential to the early warn- 
ing system against enemy attack by projectiles of this 
kind. These two experiments of recent weeks have given 
the assurance to America and her allies that she has 
made progress both in being forewarned and forearmed, 
and that some earlier disappointments in space research 
of which no secret has been made have provided experi- 
ence which is now being put to good use. 





“THE PNEUMATIC Post ”’ 


** A prospectus has been issued of the Pneumatic Despatch Company, 
to be established for the construction of pneumatic tubes for the 
conveyance of despatches and parcels between various stations in the 
metropolis. The system has for several years been privately in 
operation, the Electric and International Telegraph Company having 
employed it between their central station in Lothbury and the subsidi- 
ary stations at Cornhill and the Stock Exchange, the original despatches 
being sent to save a repetition of each message. It is now proposed to 
lay down a complete and extended series of public lines in London, 
on a scale which will receive not merely papers and packets, but 
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parcels of considerable bulk, including the mail-bags of the Post-office 
between the railways and the district offices. It is considered, also, 
that it will be found desirable to connect the various Government 
establishments. The capital is to be £250,000 in £10 shares ; but as 
it is intended in the first instance to lay down a short central line, 
which will not cost more than £14,000, the first issue of shares will be 
limited to a total of £25,000, the subscribers having a pre-emptive 
claim to the remainder, which, however, will not be put forth until the 
success of the first short line shall have been satisfactorily established. 


The Marquis of Chandos is the chairman, and the composition of the 
board is such as to inspire confidence.” 




















Electricity: The New Horizon 


BRITISH ELECTRICAL POWER CONVENTION 


In his presidential address to the British Electrical Power Convention at 
Bournemouth on Monday, May 30, Lord Chandos’ theme was “ Electricity : 


The New Horizon.” 


The following extracts from the address include some of the 


President’s comments on repercussions of the trend towards large generating sets, 
on aid to under-developed countries and on the possibilities of collaboration in 
research. 


T the Conservative Party’s Annual 

Conference in October 1954, Mr. R. A. 
Butler, then Chancellor of the Exchequer, 
said that our objective should be to double 
the standard of life of this country in twenty- 
five years. The statement at the time was 
received with some derision, but in fact it was 
no wild guess. 

Let us look back for ten years. In 1950, 
the average weekly earnings of the industrial 
population were £6 4s. 1d. in the money of 
that day. They are now £11 2s. 6d. In real 
money, however, the rise in the standard of 
' living amounts to about 30 per cent. Nor 
was this rising standard confined to industrial 
workers, because in the same period the 
figures of the average disposable income which 
embrace all sectors of the paid population, 
increased by 25 per cent. 

You cannot double the standard of life 
without doubling the demand for electrical 
energy or its equivalent and since the present 
total inland consumption of coal is almost 
200 million tons per year we can expect, 
twenty-five years hence, to consume about 
400 million tons of coal or the equivalent. 
In the electrical sector the generation of 
Britain’s public supply consumes to-day 
45,000,000 tons of coal and over 5,000,000 
coal equivalent tons of oil a year, say 
50,000,000 tons between them. If the 
standard of life is to be doubled, in this 
sector of our economy we shall clearly be 
using 100 million tons of coal or coal equiva- 
lent, or thereabouts. This is the first outline 
of the new horizon in electricity to which the 
Convention must turn its gaze : moreover 
it is likely that in expressing the demand only 
in terms of coal, or coal equivalent, I am 
under-doing the part which electricity will 
play. The future may well bring yet new 
outlets for electricity, which I have not taken 
into account when talking of the 50,000,000 
extra tons which will be needed for supply 
generation. 

These facts have a great significance to-day. 
The Central Electricity Generating Board, 
faced by a large surplus of coal, and under the 
political pressures which such a surplus must 
entail, have nevertheless held to their course 
of a long-term programme of nuclear power 
stations. I consider that the wisdom of this 
course is manifest, and we must congratulate 
ourselves that the Authority has shown 
imaginative foresight, and has not been 
diverted by the unfavourable conditions of 
to-day. In my view the newest nuclear 
power stations, after allowing for the amorti- 
sations of capital, would produce energy at 
equal cost to a conventional power station if 
the conventional power station had to buy 
coal at as much as £4 perton. The thermal 
power stations located at the pit-head now 
buy coal at £3 5s. Od. a ton and therefore, 
even in the most favourable conditions to the 
conventional types of power, I believe we 
could express the economic gap which sepa- 
rates the production of power from nuclear 
fission from that by conventional methods, as 
about 15s. per ton of coal at the pit-head. 
Moreover, although the art of producing 
power from nuclear fission can no longer be 


said to be in its infancy, nevertheless striking 
improvements have already been made in the 
capital cost, and more are to come. It is my 
estimate that the capital cost of the new 
stations will, before long, be below £100 per 
unit of capacity installed. 

In short, the Generating Board, or so it 
appears to me, have not been diverted by the 
political pressures from holding their ship 
into the wind. Their policy—however dis- 
appointed some of us manufacturers may be 
that the programme is not larger—will do 
three things : first, it wil) keep Great Britain 
in the forefront of the development of this 
new source of energy ; secondly, it will 
supplement, during the next twenty years, 
our sources of power ; and thirdly, it should, 
within a relatively short time, mean that the 
supplementary power will cost us less than that 
derived from domestic coal or imported oil. 

When I was first in the saddle at A.E.I., 
the power companies were talking about 
standardising sets mainly in two sizes, of 
30MW and 60MW. To-day we regard these 
sets as very small. The change has been 
remarkable, and not least the effect on the 
capital cost. Twelve years ago, the cost per 
unit of power installed was in the neighbour- 
hood of £65, and it is now down to something 
below £39. 

It has had, however, certain marked 
repercussions on the manufacturing industry. 
It is undeniable that the man-hours involved 
in producing, let us say, a 300 MW set, or a 
cross compound set of 550MW, or adding the 
two together, the production in two units of 
no less than 850MW is perhaps not more than 
70 per cent of the man-hours expended by 
making fourteen sets of 6(0MW. 

Since I am to talk mainly on the theme of 
new horizons, I must mention something of 
which we are all aware. The Tennessee 
Valley Authority has recently placed an order 
for a machine of 650MW, and is said to be 
enquiring for something still bigger. - 

This increase in capacity faces the manu- 
facturing industry with great problems. 
The five main manufacturers of heavy power 
plant in this country have a capacity of not 
less than 7000MW a year. The probable 
demand in this country for new additions to 
plant for the grid may be guessed to be about 
2750MW a year, leaving 4250MW to be 
exported. If these plants have to work at 
anything notably below 7000MW a year, 
the industry would feel the pinch: and I 
suppose, on the other hand, that if the indus- 
try were stretched, they might well add to this 
striking total another 500MW without em- 
barrassment to their deliveries. 

These big generating sets are by and large 
tailor-made or, as Americans would say, 
custom-built. They must, therefore, contain 
a high proportion of skill and manual labour. 
We shall be faced with an obdurate problem 
if the general cost of these skills rises above 
the comparative cost of our competitors the 
world over. For example, if our wages are 
notably above those paid in (say) Germany or 
Switzerland, we shall not be able to maintain 
employment in this section of our industry at 
its present level. Every labour-saving and 
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mechanical device—and they mean capital— 
must be employed, but at the last our com- 
petitive power must be largely governed by 
competitive wages. 

At this point, it is necessary to say that the 
amount of power that we have to sell for 
export must to some degree, even to a large 
degree, depend upon the development of 
power in what are now described as under- 
developed countries. 

Is it better for the under-developed 
countries that the advanced countries should 
spend their money in further and further 
development in man’s conquest over the 
material world at the expense of some 
immediate lending abroad ? If advanced 
countries pursue such a policy, they should in 
the future have larger and larger surpluses 
with which to finance the under-developed 
countries, and they should have more and 
more new designs and new processes, and 
new sources of wealth to hand on to those 
under-developed countries. To bring home 
my point, supposing that the spending of 
£500 million or £1000 million resulted, in the 
next twenty-five years, in the harnessing of 
thermo-nuclear fusion: would that have 
advanced the world more rapidly than the 
investment of £1000 million over ten years 
in ordinary water power schemes in some 
adolescent country in Africa or South 
America ? The answer is not just one for 
schoolboys, it poses a real economic question, 
and—like most things in human life—it 
depends upon a nice balance. 

Let us get away from the kind of supposi- 
tion that the mere lending of money to under- 
developed countries is necessarily, axiomatic- 
ally, the way in which their development is 
best fostered. What we all want to do, of 
course, is to widen the gap which separates 
the population of under-developed countries 
from starvation, or from the subsistence level, 
however you choose to describe it, and we 
must endeavour to direct our available funds 
to projects which further this aim. Of 
course, if there was any amount of capital to 
invest abroad it would be nice to do both of 
the things I posed in my recent example. 

It always seemed to me, in times of high 
Purchase Tax on domestic appliances, to be a 
mistaken view on the part of the Government 
that these appliances were luxuries. To-day 
we employ in industry nearly 3,000,000 
women, and many of these—I believe the 
number to be about 320,000—are described 
as ‘‘ part-time women,” a somewhat in- 
elegant phrase for describing the married 
women who do part-time work to supplement 
the family budget. 

Everyone would hold up their hands in 
horror if, in industry, these women had to 
work upon obsolete machine tools, or had to 
put out a greater physical effort than our 
advances in mechanisation or automation 
make necessary. Should we not at the same 
time equally hold up our hands if we deprive 
these women from using electrical appliances 
in the home, where so much of their work 
must lie? 

However, of late, a wiser policy has been 
pursued, and although there is still a heavy 
Purchase Tax on domestic appliances in the 
home, in contrast to investment allowances for 
modern appliances in the factory, the demand 
has come to stay. It is perhaps worth 
recording that of the total families in the 
United Kingdom who have electricity in their 
homes only 68 per cent have vacuum cleaners, 
35 per cent have washing machines, and 
18 per cent have refrigerators. The com- 


parable figures for the United States are 
73, 93 and 98 per cent. 

I devote a moment or two to the subject 
of lighting. Factories are far better lighted 
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than they were ten years ago, but this 
advance has not been carried into the home 
to the same extent, and somebody who is 
working under modern fluorescent lighting in 
the factory, will very likely go home and 
strain his or her eyes by peering at the printed 
page without sufficient light. 

Finally, I have the feeling that light is one 
of the finest selling media that exists. I don’t 
think we preach light enough. I do believe 
that there are new horizons opening all over 
the field in trying to educate people to the 
need and to the comfort of more light, and in 
trying to emphasise how much light will 
contribute to the display of the widening 
output of goods which we have to sell. 

I cannot, in the course of one speech, try 
to discuss all the features of the new horizons 
in electricity, but my remarks would lack 
balance if I did not touch upon one or two 
more. You will be glad to hear that I think 
that the horizons for education in the electrical 
industry lie definitely outside the scope of my 
Presidential address, nor do I think it 
appropriate to underline the great problem 
which leisure is going to present to mankind, 
at least in the highly industrialised countries, 
before the end of the century. The writing is 
clearly on the wall. No sooner have we got 
down to a forty-two-hour week, than claims 
for a forty-hour week are put forward, and 
as mechanisation—automation, if you prefer 
that hideous word—grows, and more and more 
of man’s burdens are taken from his shoulders 
by the machine, another burden will appear. 
What is he to do with the time that the 
machine has saved him ? 

These questions, however, are more the 
problems which are raised by the application 
of electrical energy than, strictly speaking, 
a new horizon for electricity itself, but I 
should be failing in my duty if I did not make 
some reference to this new horizon, because 
it may well be that more and more eyes, and 
more and more ears, will look at or listen to 
the modern means of mass communication— 
the television set and the radio. At least I 
think one thing is certain, that the historian 
looking back upon our age, will be astonished 
at our ingenuity but will be no less astonished 
that mankind, who have made such wonderful 
pieces of mechanism, have devoted so little 
time and so little thought to wondering how 
best they might be used. The historian will 
puzzle his head over why in 1960 it was 
quicker to walk from the Mansion House 
Underground Station to the Bank of England 
than to ride in a machine capable of 120 miles 
an hour. He will wonder why we allow so 
much abuse of the telephone, and allow it so 
often to be an instrument of support for the 
cantilever system of responsibility, under 
which everyone, by telephoning, leans upon 
everybody else, until the boss happens to go 
to the races, and then the whole structure 
collapses because he cannot be reached in the 
paddock. 

The European Common Market is going 
to throw up some large industrial amalga- 
mations, which will have at hand a larger 
domestic market than we can ever hope 
to attain in this country, or even in the 
European Free Trade Area. We are a 
country which has to live by its brains ; we 
must be always in the van of industrial pro- 
gress, yet I think it is true, too true, that 
some of our shortage of technical manpower 
is because we are wasting or mis-using it. 

Recognising that competition is necessary in 
a lively economy, is it really sense that we 
should be submitting, for example, four 
tenders for one nuclear power station, at a cost 
of perhaps £200,000 per tender? All this 
means that £600,000 is wasted every time that 
four groups tender for one station. Of 





course, the money is not the worst part of it. 
What is worse is that there are four teams of 
engineers of high qualification, and only one 
team is going to be successful. This frustra- 
tion and waste of technical manpower extends 
far beyond nuclear power stations, it extends 
into all kinds of research and development. 

In short, I think we must all consciously 
try to build up amongst the leading manu- 
facturers more mutual confidence. We must 
try, without undermining competition, to 
combine our research—and I am thinking 
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particularly of fundamental research—over a 
wide field. We should not be accused of 
having half a dozen different research 
establishments, using perhaps twice the 
necessary technical effort, in order to push out 
the frontiers of our knowledge in relation to 
some part of the electrical industry. We 
should at least aim, and I repeat it, as a 
matter of confidence, to try and get one or 
two. We shall not, however, be judged to be 
industrial statesmen unless we are willing to 
meet with our competitors in the gate. 


Gas Turbine Researches 


A ‘“ Show Week” was held late last month by the National Gas Turbine 


Establishment, Pyestock, Hants. 


Some of the facilities and studies to be seen 


are described here. 


T the Show Week of the National Gas 
Turbine Establishment, attention was 
drawn particularly to the Engine Test 
Facility that is in course of erection, or 
rather extension. The description provided 
by the Establishment commences simply : 
“Tt is large.” The mass flows quoted range 
up to 600 lb per second cold air delivered 
or up to 400 Ib per second exhaust extracted, 
with temperatures at exit from the test cell 
running up to 2000 deg. K. The completed 
facility will include four cells, the first two 
of which only are now in operation, having 
been installed to run off the original plant 
house and subsequently connected to the 
new air house. Cell No. | will test ramjets 
up to 18in to 20in diameter and turbojets 
up to 50 1b per second; it is intended for 
free stream testing, and the angle of the 
delivery jet can be varied. Cell No. 2 is for 
“connected ” testing, the air being supplied 
through a floating thrust box ; up to 600 lb 
per second can be supplied, ‘“‘ though ex- 
perience may dictate a lower limit.” These 
two cells are brought to altitude conditions 
by ejectors driven by compressed air. Cell 
No. 3, now under construction, is primarily 
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for “connected’”’ testing at low ambient 
pressures, but it will also be capable of 
testing shaft turbines against a dynamo- 
meter ; to economise on exhauster power, 
a water-cooled diffuser is permanently in- 
stalled at the exhaust end of the cell. Mass 
flows of up to 400 Ib per second are available 
at some intake temperatures, but the maxi- 
mum exhaust temperature of 2000 deg. K 
can only be accepted up to 300 Ib per second. 
“The Fourth Cell” is intended to test 
supersonic air intakes ; it will consist of a 
large variable supersonic nozzle, movable 
to vary the intake incidence, on which 
boundary layer suction will be provided. 
Beside the intake under test two variable 
geometric diffusers will compress the spill 
air. To give the largest free jet with a given 
set of compressors this air would be re- 
circulated, but to reduce the capital cost of 
the plant it is intended to run on an open 
circuit with all the air entering the cell being 
exhausted to atmosphere. 

The energy needed for these cells is drawn 
from the new air house, where eight centri- 
fugal compressors, each with a 45000 h.p. 
electric motor and a steam turbine for 


house ’’; the stator of the eighth compressor-driving motor is being emplaced. 


Notice the four-stage rotors of each separate compressor, three for each line, and, far left, the steam 
turbine to accelerate a line to synchronism 











bringing it up to synchronous speed, are 


installed. Each compressor has_ three 
separate casings with four motors in each, 
and the air connections can be varied so 
that all three are in parallel for a 3:1 
pressure ratio or two feed the third fora 9 : 1 
pressure ratio ; when running as exhausters, 
two sets can be put in series to attain 81 : 1. 

The facility is intended to realise fully 
automatic data handling in digital form, with 
up to six parameters being processed and 
displayed effectively instantaneously and the 
remainder stored. 


INVESTIGATIONS 


It will be recalled that the N.G.T.E. 
initiated studies of the jet flap, intended to 
make more effective use of the very powerful 
exhaust flows of turbine-engined aircraft. 
These ideas excited a widespread interest, 
and the N.A.C.A. (now N.A.S.A.) proposed 
and tested at model scale an interesting 
variation in which the flow, instead of being 
directed to the “ flap ” through the interior 
of the wing, is blown on to the under surface 





LOW LIFT. 


HIGH LIFT. VERY HIGH LIFT. 


Experimental elliptical aerofoil with aerodynamic 
circulation control 


of a physical flap by deflecting the jet from 
a conventionally located engine ; apart from 
being very much more easily adapted to 
known aircraft configurations, this modified 
system avoids bringing high-temperature gas 
through the structure. The external flow 
system has not, apparently, been studied in 
this country, but it has been concluded that 
the engine exhaust gases should not be 
ducted through the airframe any further 
than necessary, particularly in ducts with 
corners. It is, therefore, now advocated 
that the jet flap be powered by “cold” air 
drawn from polytropic engines, very much 


Cylindrical model demon- 
strating establishment of 
circulation by blowing 
through slits; the wool 
extending from the mast 
wraps itself round the 
cylinder when air is blown 
through the two slits 
opposite the inlet pipes at 
the eft-hand end 


in the manner of the proposals of Professor 
Maurice Roy of O.N.E.R.A. ; it is pointed 
out that, if the flap is deliberately mismatched 
with the engines, a failure of one engine in 
a four-engined aircraft could result in as 
little as 1 per cent change in flap momentum 
in a fixed-configuration system. Such an 
aircraft would thus be no more affected by 
an engine cut than a conventional machine 
and, since it should have a lower stalling 
speed (although not necessarily a lower 
minimum power speed) would have improved 
take-off characteristics. A free-flight jet flap 
investigation is to be undertaken on an 
experimental Hunting aircraft. However, it 
is obvious that the jet aircraft at present in 
the design and prototype stages in this country 
reject emphatically the jet flap in any form. 

It will be seen, therefore, that the extreme 
values of C; attainable with highly energetic 
jets are no longer expected to be realised 
in practice. The Establishment has now 
disclosed a newly discovered technique for 
using relatively small quantities of air which 
has the significant advantage of reducing 
the lift curve slope and thus rendering the 
aircraft less sensitive to disturbances in the 
approach, without, be it added, evoking 
the extreme angles of attack of swept and 
delta wings. The principle is called aero- 
dynamic circulation control, and the basis of 
it is that a jet blown tangentially along the 
surface of a solid body will produce the 
effect of circulation about the body. This 
was demonstrated first on a cylinder with 
two slots, similarly handed, 60 deg. apart. 
Interesting enough, with this model it was 
possible, at the right “ incidence ” (attitude 
of the jet slits) and flow, to achieve a lift 
coefficient in excess of the theoretical maxi- 
mum of 47: this is because the air from 
the slits leaves the body with sufficient 
momentum to act as a jet flap, thus increasing 
the effective “ area.”” The reduction of drag 
to the value predicted for potential flow, 
i.e. Zero, was also demonstrated and even 
surpassed. 

Once it had been shown that it was 
possible to establish the flow associated with 
a Magnus rotor without any moving parts, 
the way was open to claim the very sub- 
stantial and long recognised advantages of 
aerofoils with rotating leading and, par- 
ticularly, trailing edges. Experimental work 
has concentrated on elliptical aerofoils, for 
ease of comparison with theory, of thickness- 
chord ratio 0.2. The first section tested had 
two rearward facing slits at top and bottom 
of the trailing “‘ edge,” so that with both 
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slits blowing an aerofoil of low drag in 
cruising flight could be expected. To obtain 
increased lift at a given incidence, the rear 
stagnation point is driven round the back 
of the section by blowing more or entirely 
from the top slit. With a Cy (corresponding 


to C; in jet flap notation, i.e. time rate of | 


discharge of momentum through slit/4. V2S) 
of 0.0515 at the top slit alone, a lift 
coefficient of 2.2 has been demonstrated, 
and the occurrence of stalling at this inci- 
dence is attributed only to the imperfection 
in section of.a small scale model ; the lift 
curve slope was 76 per cent of the theoretical 
value given by 2 x (1+4t/c) (*“G” on our 
figure). The centre of pressure travel was very 
small and in the usual direction in the case of 
blowing at the top slit, roughly 10 per cent 
from O<a< 15 deg., corresponding to 
Cy, 1 :4-+2-21-4. (Control of Cz; by 
differential blowing moves the centre of 
pressure in the opposite, i.e. stable, direction.) 
The second model made has a third slit, 
downwardly inclined to give higher circula- 
tion, and is now in the wind tunnel. For very 
high lift coefficients a model with the bottom 
slit turned forward, and able to establish 
the rear stagnation point well forward of 
the trailing “‘ edge,” is to be tested ; wings 
to achieve this in practice would need the 
attitude of this slit to be variable between 
cruise and slow flying regimes. These models 
are shown in our illustration. To attain 
the maximum possible lift coefficients, a 
slit at the leading edge could be provided, 
in order to force the front stagnation point 
down and back ; on such an aerofoil, it 
might prove possible to cause the two 
stagnation points to coincide and to demon- 
strate the theoretical maximum lift coefficient 
indicated by potential flow theory. 

The engineering implications of this new 
technique have already been given some 
attention. Since a continuous slit is quite 
inconsistent with the functioning of a torsion 
base, the possibility of substituting a row 
of small holes has been investigated on 
model scale, with promising results. It 
should be interpretated that the slits and 
holes are considerably larger than those 
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employed in boundary layer control by 
suction ; the holes in a full size wing might 
be lin diameter. Granted the use of holes, 
the incorporation of aerodynamic circulation 
control would appear to lessen the structural 
problems, since the finely tapered trailing 
edge and the complexities of flaps and spoilers 
are eliminated. Finally, this new technique 
may lead to the construction of deep and 
structurally efficient sections such as were 
proposed by Dr. A. A. Griffith for use with 
completely laminar boundary layers main- 
tained by suction. 

One of the main items of recent turbine 
research has been a study of a specialised 
form of turbine suited to the production of 
shaft power from relatively small gas 
flows across high pressure drops ; however, 
there is little application for such turbines 
in aircraft, save in such advanced engines 
as the air turbo-rocket, and consequently 
this study has been discontinued (the 
N.G.T.E. is now a Ministry of Aviation 
establishment). This work will, nevertheless, 
be of considerable interest in other indus- 
tries, where air is frequently available at six 
or more atmospheres pressure, and efficient 
air motors are greatly needed ; an application 
that springs to mind would be accelerating 
to synchronism the big compressors at 
Pyestock. Such turbines entail supersonic 
flow through the blade rows, and cascades 
that had been developed were displayed ; 
the blading was in appearance similar to 
that evolved on a theoretical basis at 
Pametrada (see page 508, October 7, 1955). 
Other researches into turbines proper were 
concerned with trailing edge thickness effects, 
which are of importance on the cooled 
turbine where the edges are difficult to cool 
and hence introduce bending moments; a 
spokesman declared that the Establishment 
had not lost faith in the use of air-cooled 
blading, but there was no evidence of work 
on the subject other than that mentioned, and 
a photograph of a blade resembling one 
of the early Wiggin products illustrated on 
page 427, September 24, 1954. Tests of 
turbine shrouds made of honeycomb in 
order not to damage the blading in a rub 
have shown that the honeycomb shroud, 
which due to the finite depth of the cells 
offers an obvious mechanism for tip losses, 
was less efficient than conventional shrouds 
except at clearances larger than those 
needed by the conventional shroud, and 
therefore had no useful application. 

It will be recalled that ramjets are an 
important interest of the Establishment (see 
our previous article, page 484, September 
30, 1955) and on exhibition there was a 
late version of the Napier-built experimental 
ramjet test vehicle, illustrated then, with 
a fixed centre-body supersonic intake. Re- 
search on intakes is attempting to develop 
a new form of mixed external/internal com- 
pression intake in which the initial shock is 
located by a centre-body, affording ease of 
varying the geometry (at least mechanically), 
but supersonic flow persists within the ducts, 
avoiding the very large overall cross section 
and drag of a simple intake. Emphasis is 
placed on the need for the highest attainable 
thrust efficiency in the trans-sonic speed 
range, since it is probable that, even if the 
aircraft is not excessively draggy at this 


speed, a civil machine would probably have. 


to climb to a high altitude before accelerating 
to supersonic speeds. 

Since both gas turbines and jet-propelled 
aircraft are characteristically noisy, the 
N.G.T.E. has included in its activities some 
Studies of the nature of noise. Work 
is being done on the fundamental relation- 
ships between the measured noise level and 


its subjective effects, much on the lines of 
the work done for the Port of New York 
Authority (many of the results quoted were 
for aircraft of United States origin). Research 
techniques and experiments in the attenuation 
of sound passing through a compressor were 
displayed. The noise problem is likely to 









COMPRESSOR TURBINE 


HEAT EXCHANGER 


Cycle for gas turbine included in gas-cooled reactor 


be particularly relevant in the case of the 
v.t.o.1. aircraft, many of the systems proposed 
using heavily loaded ducted fans with high 
tip speeds. Some of the characteristics of 
lifting fans are under examination, and it is 
intended to install a fan with its intake face 
in the wall of a wind tunnel, in order to 
investigate the effect of extremely asym- 
metric flows which may well be able to 
damage the blades at starting. 

Various studies have been made of the 
application of gas turbines in the generation 
of power from nuclear energy; in some 
respects the nuclear reactor is an attractive 
heat source, for instance in the case of a 
closed cycle engine. A very elementary 
example is illustrated here: the coolant 
of a gas-cooled reactor is circulated by 
the usual compressor, but instead of the 
compressor having first claim on the output 
at the terminals, it is driven by a turbine in 
the hot gas line. This refinement of the 
basic gas-cooled reactor cycle improves the 
efficiency for a peak gas temperature of 
700 deg. Cent., according to studies, from 
35 to 37 per cent by avoiding the inefficiency 
of the steam cycle in the compressor drive. 

It may be recalled that a test house is 
maintained by the Admiralty for the testing 
of gas turbine engines for propulsion or 
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residual fuel oils in gas turbines ; the results 
have led to the decision that bunkers for a 
second, distillate fuel must be provided on 
board ships, since the minimum endurance 
tolerable for say, a boost engine is twenty- 
four hours and in that period fouling of the 
turbine can effect a serious loss of power. 

An unusual exhibit was an inert gas 
generator built for the Fire Research Station. 
This is intended for use against fires in 
basements or other enclosed spaces, which 
are difficult and dangerous to fight by 
conventional means. As an example, the 
fire in the basements of Smithfield Market 
in January, 1958, continued for several days 
because smoke and heat prevented access 
by firefighters; a device to blow away 
smoke and hot gas and at the same time 
inhibit combustion would have had direct 
application here. The principle of operation 
is to use the large gas flow available from a 
gas turbine, burn extra fuel in an after-burner 
to reduce the large proportion of oxygen 
present, and then add water to cool the gas 
and increase the mass flow ; the amount of 
water added is limited so as not to give rise 
to condensation at the probable final delivery 
temperature of 80 deg. Cent., and as demon- 
strated the output had a temperature of 
120 deg. Cent. and a water content of 37 
per cent. The oxygen content was 7 per cent 
by weight ; flow rates, in pounds per second, 
were air, 25:2; fuel, 0:91; water, 14. 
The plant, to be seen in our illustration, is 
mounted on a 5-ton Thames E.T. 6; 
since this vehicle has a normal control cab 
extending across most of its width, the length 
of the gas generator was limited, and a 
180 deg. bend in the flow path was imposed. 
The engine is a Bristol-Siddeley ‘‘ Viper ”’ 
with a water-jacketed after-burner; the 
water is supplied either from a hydrant or 
an appliance and after passing round the 
after-burner it is fed at about 100 lb per 
square inch into the injection nozzle rings 
by four turbine pumps driven by air bleed 
from the compressor. As can be seen, the 
output can be blown off to atmosphere 
while the engine is being started or in case 
the delivery hose becomes obstructed ; it 
is interesting to note that the changeover 
valve is based on that developed for the jet- 
deflection “‘ Meteor.” The equipment is 
provided with intercommunication equipment 
to allow the operators to communicate with 
observers up to 200ft away. 


rad 


Experimental inert gas generator for fire-fighting ; it provides 50,000 cubic feet of gas at 120 deg. Cent. 


per minute. 


auxiliary application on warships. 


Recent 


A ** Viper ”? engine is mounted facing backwards on the far side of the ‘‘ Thames ”’ chassis. 


The photographs on this and the facing 


work has been devoted to the burning of page are Crown Copyright. 
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Locomotion 


The trend for sources of power to become cheaper and lighter has allowed 
vehicle performances to increase rapidly, and the wheel, once established on all 
high-speed vehicles, is now pressed by other systems of motion ; on the fastest 
earth-borne vehicles, used for imposing high accelerations on aircraft and rocket 
equipment, the wheel is invariably displaced by steél runners on highly accurate 
tracks. For many more mundane purposes the tolerance of the wheel to 
irregularities is invaluable and the stability it provides is indispensable, and the 
Goodyear Tire and Rubber Company has installed at Akron, Ohio, a tyre testing 
dynamometer able to impose speeds of over 500 m.p.h. 

The machine, built by the Adamson-United Company of Akron, has two modes 
of operation : tyre-on-tyre for the highest speeds, and tyre-on-drum for speeds 
up.to 320 m.p.h. The [0ft drum is used primarily for aircraft tyres, since it can 
simulate take-offs and landings ; a stationary tyre can be loaded on to the drum 
at full speed with a force of 30,000Ib. The tyre-on-tyre unit has tested at 
510 m.p.h. the tyres used on the Thompson “Challenger”, the four-engined 
car which holds the American national land speed record of 332.8 m.p.h. A 
batch of Goodyear passenger car tyres were tested to destruction by increasing 
speed under simulated service load, failing at between 297 m.p.h. and 305 m.p.h. ; 
a failure can be seen RIGHT, the bead of the left-hand tyre havingleft the 
wheel rim. 






















For applications where a prepared track cannot 
be provided, an air cushion vehicle or ground 
effect machine may prove valuable. Many of these 
machines float on a low-pressure air cushion 
contained by a curtain that deflects when irregu- 
larities are encountered, but the patents of 
Mr. C. S. Cockerell are based on both containing 
and supplying the air cushion with a jet sheet ; 
the force needed to deflect unit length of the jet 
to flow parallel to the ground divided by the 
ground clearance is the pressure differential 
available. A vehicle with a long perimeter can 
attain large ground clearances without excessive 
energy consumption, and could pass over open areas 
or even hedgerows and rough ground. The 
prototype “ Hovercraft’ was built by Saunders- 
Roe, Ltd., and fitted with an Alvis “ Leonides ” 
helicopter power plant compressing air for the 
jet sheet and the control jets and, later, a 
Blackburn-Turbometa ‘“‘ Marbore’’ gas turbine 
providing forward thrust ; it is seen, RIGHT, in 
London last week, “‘ hovering” above the River 
Thames. Notice the sheer forward to keep spray 
from obscuring forward vision, and the backward- 
turned intake for the turbine, also the result of 
the intense spray created when the high-momentum 
jet passes over the water surface. 
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More than thirty years ago Andrew A. Kucher, 
now Vice President, Engineering and Research, 
Ford Motor Company, conceived the air-bearing 
vehicle, supported clear of its tracks by “ levi- 
tation” on a thin film of air. The passage of a 
“* Levacar ” would be virtually frictionless, and while 
propulsion can be achieved with moderate efficiency 
at speeds of, say, 500 m.p.h. steering is not easily 
achieved to the standards of surface vehicles ; hence 
it is anticipated that such vehicles would be rail- 
bound. 

Two possible forms of ‘“ Levacar,” propeller- 
driven and jet-propelled, are seen here in model 
form with Mr. Victor G. Raviolo, executive director 
of engineering staff, F.M.C., who discussed these 
and other developments at the Institution of 
Mechanical Engineers last month. (See page 931). 
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American Automotive Developments 


_An address entitled “Automotive development trends in the U.S.A.” was presented 
last week at a meeting of the Automobile Division of the Institution of Mechanical 


Engineers. 


It surveyed developments likely to be seen in American motor cars 


during the next decade and emphasised the trend towards a diversity of car designs 
5ut in conclusion concentrated attention on the Ford “‘Levacar’’ wheel-less air- 
bearing vehicle, which is dealt with in the second part of this report. 


T an informal meeting of the Automobile 

Division of the Institution of Mechanical 
Engineers held on May 18, Mr. V. G. 
Raviolo, Executive Director, Engineering 
Staff, Ford Motor Company, U.S.A., de- 
livered an address on “‘ Automotive develop- 
ment trends in the U.S.A.” Most of the 
address was devoted to the development of 
American motor cars during the next decade 
but it concluded with a description of the 
Ford “‘Levacar”’ wheel-less air-bearing vehicle. 
This was followed by a demonstration of a 
model “‘ Levacar”’ system and a lively and 
informative discussion, concerned chiefly 
with the ‘* Levacar.” 

Much of the address covered the same 
ground as the paper on “ The automobile of 
the distant future” by A. A. Kucher*, 
presented at the recent F.I.S.I.T.A. congress 
at The Hague and reported in THE ENGINEER 
on May 20, pages 848-849. However, it 
placed more emphasis on developments 
in the United States. In particular, it 
referred to the fact that 20 per cent of all 
American households now owned more than 
one car, compared with 10 per cent in 1951, 
and to the corresponding decline in public 
transport. The position of the latter was 
illustrated by the estimated annual expendi- 
ture of 16 billion dollars on car purchases and 
20 billion dollars on car maintenance and 
operation compared with only 3 billion 
dollars spent on all forms of American 
public transport, i.e. buses, trains, airlines 
and taxis combined—the former figures did not 
include business and government car fleets. 

Together with the expanding car market 
has come the development of different sizes 
and types of vehicles. The six-passenger car 
previously regarded as a “ universal ”’ all- 
purpose vehicle no longer satisfies many 
customers and the consequent need to 
diversify the range of models has resulted in 
a major change in American car development. 

In the field of component development, 
new foundry processes and techniques were 
expected to produce lighter and more 
competitive iron castings. Thus, improved 
dimensional control resulting from shell 
moulding and automation would lead to 
thinner sections and lighter iron castings for 
the major elements, such as engine block 
and head, and these combined with a judi- 
cious use of aluminium for covers and 
- manifolds would result in total engine weight 
very near the weight of an all-aluminium 
engine. At the same time cost would 
remain substantially lower than that of the 
aluminium engine. 

Attention was also drawn to the develop- 
ment of high strength steels, with tensile 
strengths of 400,000 to 500,000 Ib/in? and 
elongation of 74 per cent, whose cost was 
now thought to be reasonable in large 
volume production. 

Spark ignition reciprocating engines, which 


would continue to power cars, were expected. 


to include stratified charge engines giving 
improved economy and of necessity employ- 
ing fuel injection; their introduction would 
not take place earlier, however, than the latter 





* Vice President, Engineering and Research, Ford Motor 
Company. 


part of the decade. The combination of a 
free-piston gasifier with turbine was dismissed 
as unsuitable for vehicles other than tractors 
on account of its low power to weight ratio 
resulting from the low frequency of operation 
of the gasifier. So far as tractor units were 
concerned, an engine of this type which had 
been built by the Ford Motor Company in 
the United States has now been abandoned, 
the reason given being that it did not offer 
enough advantages to create a new market 
demand. Cost studies indicated that it 
would be slightly less expensive in volume 
production than a diesel engine but more 
expensive than a spark ignition engine. 
However, it is believed that part load 
economy was also disappointing and that this 
contributed to the abandoning of the project. 

In contrast, considerable store was set by 
the twin-spool gas turbine on which the Ford 
Motor Company is known to have been 
working for some time. This unit consists of 
a low-pressure low-speed compressor-turbine 
set supercharged by a high speed set and 
includes two combustion stages and recu- 
perators but no rotary regenerators: its 
specific fuel consumption is now stated to be 
comparable to that of diesel engines over a 
wide range of load and speed. It is uncer- 
tain, however, whether the engines chosen for 
comparison are representative of current diesel 
engine practice with regard to fuel economy. 
The cost of this gas turbine was described as 
competitive with that of low-volume high- 
quality diesels and the turbine’s advantages 
were considered to be its lower weight and 
longer. life than those of a typical diesel — 
one third and 2 to 3 times respectively. The 
engine is to be installed in a vehicle this year 
and somewhat more powerful units of this 
type are considered attractive for high-speed 
long distance trucks. 


Forp “ LEVACAR”’ 


The Ford “ Levacar”’, which aroused con- 
siderable interest at the meeting, has been 
under development for some time. 

It is essentially a wheel-less vehicle supported 
on a thin film of air ; its conception, some 30 
years ago, is attributed to Dr. A. A. Kucher 
and development work has now advanced 
from the laboratory stage to a one-passenger 
vehicle, operating on a circular track 28 feet 
in diameter. The proposed application of 
the ‘* Levacar”’ is, however, in the form of a 40 
to 60 passenger vehicle operating at speeds of 
about 300 m.p.h.; in this form it would 
provide a high-speed public transport system 
which would fill the gap between wheeled 
vehicles and high-speed aircraft, operating 
directly between city centres at intermediate 
distances of up to 1,000 miles. The econo- 
mics of the proposed system and, in particu- 
lar, the cost per passenger mile have still to be 
fully assessed : Mr. Raviolo thought that the 
latter would be less than railway figures and 
quoted an estimate by American railway 
officials of the cost of a “‘ Levacar ” track sys- 
tem, which included land clearance but not 
purchase of rights of way, as approximately 
75,000 dollars per mile. 

The track system envisaged consists of two 
rails supported several feet off the ground. 
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Commercially available degrees of finish and 
tolerances were considered adequate, ex- 
truded aluminium section and a flatness of 
0 -Olin per foot being quoted. 

The thickness of the supporting air film, or, 
in other words, the normal operating distance 
between the faces of the “ levapads” and 
track surfaces, is between 0-02 and 0 -0Sin. 
The air is supplied at 50 to 60 lb per square 
inch and the present one-man experimental 
vehicle of 450 Ib weight requires 15 h.p. for 
levitation and 2-5 h.p. to propel it at 20 
m.p.h. In the case of a larger vehicle, 25 
h.p. are said to be required per 1000 1b of 
gross vehicle weight so that a 40-passenger 
model with an estimated gross weight of 
28,000 lb would require 700 h.p. for levita- 
tion. 

The energy required for levitation remains 
substantially constant while the forward 
speed of the vehicle increases, but the air drag 
rises rapidly, of course. Thus, to move the 
same 40-passenger vehicle at 200 m.p.h. 
would require an additional 320 h.p. and at 
400 m.p.h. 2560 h.p. Consequently, the 
proportion of energy absorbed in levitation 
decreases substantially with speed and the 
“‘Levacar” is seen to be most efficient at high 
speeds. It should be added that by compari- 
son with air drag the contribution of the air 
film friction to the total resistance to motion is 
negligible—the coefficient of friction is of 
the order of 0 -00001 to 0 -00002. 

In view of the predominant effect of air 
drag on the power required, the aerodynamic 
design of the “‘ Levacar ” body is of primary 
importance, as it is from the point of view of 
eliminating the aerodynamic lift forces which 
might be generated by the body at operating 
speeds. Another and related problem is that 
of side wind forces on the body of the 
vehicle. These are to be balanced by 
selective air feed to the multiple “ levapads.” 
Details of this arrangement, which is still 
under development, were not disclosed but it 
should be remembered that the existing units 
employ “ levapads ” not only at the rail top 
for supporting the load of the vehicle but also 
on either side of the rails, to control lateral 
motion. 

Propulsion of the vehicle may be achieved 
by means common to aircraft. The method 
actually proposed would employ a shrouded 
propeller, the latter having a low tip speed 
in order to reduce noise. The question of 
noise is particularly important if such 
vehicles are intended to operate to and from 
the centres of cities: according to the 
speaker, the noise level of a “ Levacar” would 
be comparable to that of an express train at 
80 m.p.h. 

To be economical, Levacars must operate 
above 125 m.p.h., and operating speeds 
considered feasible are in the realm of 200 to 
500 m.p.h. Such high speeds inevitably raise 
the question of stopping the vehicle. As 
described, the ‘‘ Levacar”’ would be brought to 
rest from speed by a combination of reversed 
propeller thrust and air brakes or flaps, 
followed from 30 or 40 m.p.h. by the appli- 
cation of bellows-actuated pads lined with 
brake material. In the event of engine failure 
the vehicle would have to rely on the brake 
pads, which were thought to be adequate for 
dealing with such emergencies, but this still 
had to be proved in full scale tests. 

Similar comments apply to several other 
features of the Levacar system. This in- 
cludes the construction and maintenance of 
the high quality tracks and the effect of this 
on first and operating costs. The possi- 
bility of direct high-speed travel between the 
centres of cities is attractive but the econo- 
mics of the proposed system call for further, 
more detailed examination. 

















Instruments, Electronics and 
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A final selection of the exhibits at the third Instruments, Electronics and Automation 


Exhibition, which closed last Saturday, is reviewed below. 


A three-day conference 


organised by the Electronic Forum for Industry was held at Olympia during the 
exhibition. 


HAWKER SIDDELEY GROUP 


HE theme of exhibits by the Hawker 

Siddeley Group, Duke’s Court, Duke 
Street, St. James’s, London, S.W.1., was that 
“‘Automation is Integration.” They represent- 
ed the contributions of different companies in 
the group to data acquisition, transmission, 
processing, and recording, and to automatic 
control. Among data transmission systems, 
the Brush Research Division showed a new 
remote control equipment based on time 
division multiplex transmission of control 
signals and return indications. Junction 
transistors and germanium diodes are used 
throughout for the transmission of signals 
and synchronised electronic scanning at the 
master and slave stations. The demonstra- 
tion showed the system controlling the sig- 
nalling of a model railway over four wires, 
two for controls and two for indications. 
This arrangement would be convenient for 
many purposes since it enables standard 
Post Office quad cables to be used between 
the master and slave units, but a two-wire 
system can be used equally well by allotting 
each half of the cycle to one of these func- 
tions. Alternatively, the connection could 
be a carrier system or a microwave link. The 
master unit contains a lkc/s oscillator, 
providing 1000 information channels, al- 
though in practice it may be arranged that 
certain controls do not become effective until 
four successive signals have been received, as 
a safeguard against spurious operation. 
Other forms of safety coding can also be 
arranged according to users’ requirements. 
Synchronising pulses ensure that the master 
and slave units are permanently in step. 
These characteristics would enable the equip- 
ment to be used safely for remote control of 
railway signalling on lines electrified with 
50 c/s high-voltage alternating current. Any 
control or indication would be transmitted 
within one second of its being initiated. The 
equipment is built up on the plug-in unit 
system with printed circuit boards. It may 
be operated from a mains supply or from 
batteries. 

Another Brush exhibit was a strain gauge 
bridge and torque measuring unit. Both 
units are fully transistorised and portable, the 
ability to operate on mains or battery 
supplies making them applicable in many 
situations where such facilities would not 
normally be available. A double instrument 
display in the bridge unit provides simulta- 
neous indication both of mean strain and of 
maximum or minimum values of cyclic 
strain should they occur in a system together. 
Measurements of output torque from a 
machine can be obtained by mounting the 
machine on an elastic foundation and then 
deducing the torque from the deflection. 
Normally, if an elastic foundation is made 
flexible enough to give reasonable signals, the 
machine will tend to vibrate on its mountings, 
particularly in transient conditions, and the 
deflection readings will be much modified by 
these vibrations. To avoid misleading in- 
dications from this cause, the torque measur- 
ing unit has been developed to enable the 


torque characteristics to be separated from 
the vibratory characteristics by computing 
the differential equation of motion of the 
elastic foundation. 


MULLARD, LTD. 


A new series of v.h.f. transistors made 
by the germanium alloy diffusion process was 
among recent developments represented on 
the stand of Mullard, Ltd., Mullard House, 
Torrington Place, London, W.C.1. This 
follows the large-scale production of such 
transistors for |.f. and r.f. amplification in 
short wave and v.h.f. receivers, the technique 
having been developed along various lines to 
meet the requirements of different computing 
and industrial applications. Examples of the 
latest devices are a high-frequency transistor 
for computer logic circuits with pulse repeti- 
tion frequencies up to 10 Mc/s ; a core driver 
transistor for ferrite memory systems that 
gives 3A pulses with exceptionally fast rise 
times ; and a low-noise transistor for 100Mc/s 
amplification in v.h.f. communications equip- 
ment. 

The company has also introduced three 
new valves for radar installations in small 
craft such as fishing boats and yachts, 
comprising an X-band magnetron, a pulse 
modulator valve and an X-band _ local 
oscillator klystron. We illustrate in Fig. 13 





Fig. 13—Low-voltage packaged magnetron from a 
new range of radar valves for small boats—Mullard 


the low-voltage X-band magnetron, JP9-5, 
which gives a nominal peak output power of 
6kW (minimum S5kW) at a fixed frequency in 
the band 9-345 to 9-475Gce/s. It requires 
an anode voltage of only 4-5kV and has a 
peak current rating of 5A. Overall physical 
dimensions are 11 -4cm by 10-Ilcm by 5-Icm 
and the weight is only 241b including the 
magnet system. 

There is also now available from Mullard 
a new number indicator tube (Z510M) of the 
form in which the cathodes are shaped as 
numerals and the display is given by a glow 
discharge between the anode and each cathode 
in succession, the latter then being seen on the 
face of the tube as illuminated numerals 
about ISmm high. A feature of the tube is its 
low current consumption, which, under 
typical operating conditions, is 2:-2mA per 
cathode. Thus it can be directly coupled to 
many types of counter chain without the need 
for an intermediate amplifier stage. 

A direct-viewing bi-stable storage tube 


_pattern of stored charges. 
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shown on the stand, and now in the final 
stages of development, is believed to be the 
only tube of the class nearing production in 
this country. It will be available by the end 
of this year. The tube (Fig. 14) is capable 





Fig. 14—Direct-viewing storage tube with ‘‘ flood ”’ 
electron gun for displaying stored information— 
Mullard 


of storing information for an almost indefi- 
nite period, and of producing a display of the 
stored information whenever, and as many 
times as it may be needed. Basically, it 
comprises a phosphor screen, a storage mesh 
and a collector mesh, mounted in that order 
immediately behind the screen, and two elec- 
tron guns. A third mesh is incorporated to 
prevent residual ions reaching the storage 
mesh. The storage mesh consists of a 
metallic backing mesh coated with a layer of 
insulating material which has a high secondary 
emission coefficient. 

The first electron gun incorporates an 
electrostatic deflection system and is used to 


- write information, in the form of electric 


signals, on to the storage layer ; the second, 
or “‘ flood,”’ gun enables the stored signals to 
be displayed at will on the phosphor screen. 
As the layer is scanned by the “ write” gun 
the areas struck by the electron beam acquire 
a positive charge, due to the emission of 
secondary electrons. The secondary elec- 
trons are prevented from returning to the 
storage mesh and destroying the charge by 
the presence of the secondary collector, 
which is held at a more positive potential 

To display the stored information, the 
storage mesh is sprayed uniformly by low 
velocity electrons from the “flood” gun. 
The “ flood ”’ electrons pass through the mesh 
where it is positively charged, but are repelled 
by the areas uncharged. Those allowed to 
pass through are accelerated by the higher 
potential which is applied to the viewing 
screen, and in striking the phosphor produce 
a trace identical with that represented by the 
Erasure of the 
information is achieved by adjusting the 
potential of the collector mesh, so that the 
secondary electrons return to the storage 
surface to neutralise the charges. 


STANDARD TELEPHONES AND CABLES, LTD. 


Development of the “‘ Stantec ” computing 
system by Standard Telephones and Cables, 
Ltd., Connaught House, Aldwych, London, 
W.C.2, has resulted in the production of a 
transistorised version incorporating addi- 
tional circuits allowing a range of peripheral 
components to be added. All programmes 
devised for the original “‘ Stantec Zebra ” can 
be used in the new system, which is illustrated 
in Fig. 15 as it appeared on the company’s 
stand at the exhibition. The nucleus of the 


system is the transistorised “* Stantec ’? com- 


puter itself, in which the magnetic drum main 
storage may now be supplemented by ferrite 
fast access storage, while up to sixty-four tape 
units of various kinds can. provide further 
storage capacity, connected to the basic 
system through a buffer store of ferrite 
registers. A special facility is a plug-in 
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Fig. 15—The latest form of ‘‘ Stantec ’? computing system, now fully transistorised and with wide peripheral 
equipment facilities—Standard Telephones and Cables 


fast multiplier giving a multiplication speed 
of 624 microseconds. 

Multiple input and output arrangements 
are accepted, and while the basic punched 
tape input/output system operates at 200 
characters per second input and fifty 
characters per second output, facilities are 
available for operating at 800 characters per 
second input and 300 characters per second 
output. Alternative devices are punched-card 
input/output and a high-speed ‘‘ Xeronic ” 
printer. Programmes may be written in a 
simple code which is converted into the normal 
machine code by a compact interpretive 
routine. 

The company also showed a range of 
electronic components, including a new 
series of quartz crystal filters for frequencies 
up to 20mc/s for mobile and other communi- 
cation equipment. 


ELLIOT BROTHERS (LONDON), LTD. 


On the eve of the Exhibition, it was 
announced that a new company had been 
created within the group of  Elliott- 
Automation, Ltd., 34 Portland Place, London, 
W.1. It is to be known as E-A Automation 
Systems, Ltd., and is divorced from the day- 
to-day activities of the fifty other companies 
and divisions in the group so that it may work 
wholly in the new realm of pure automation. 
A staff of systems engineers will discover the 
need for devices not yet produced, which will 
then be developed. Inventions and advances 





in automation throughout the world will also 
be studied and made available to industry in 
this country. Several exhibits on the Elliott 
group’s stand at Olympia were representative 
of the resources already available to the new 
undertaking. Among them was the new 
1.S.I. 609 solid state computer-controlled data 
processing system, an installation of which is 
illustrated in Fig. 16. This equipment is 
capable of scanning plant monitoring points 
at a rate of five a second and initiating 
corrective action should a point be outside 
pre-set limits. The equipment design has 
envisaged the solution of equations represent- 
ing optimum plant operation. Coupled with 
the solution, signals are fed into a number of 
individual plant controllers to re-set the 
control point so that at all times the overall 
plant efficiency and economy are maintained 
at the most desirable levels. In addition, 
printed records of the plant conditions are 
produced at pre-set intervals and under 
alarm conditions. Visual alarms are dis- 
played on “ Panalarm ” annunciators, which 
are capable of producing a range of signal 
sequences to suit varying control applications. 

A further demonstration representative of 
computer techniques in process control 
showed an Elliott ‘‘ Optimat” adjusting 
variables in a simulated distillation process. 
The “‘ Optimat ”’ requires no built-in know- 
ledge of the process to be controlled, working 
solely from instrument readings on a trial 
and error method, variables being adjusted 


Fig. 16—Installation of 
computer-controlled _ plant 
operating system—Elliott 
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step by step to achieve maximum efficiency 


in terms of the required quality of the end 
product. 


TEXAS INSTRUMENTS, LTD. 


The exhibition was made the occasion for 
the announcement by Texas Instruments, 
Ltd., Dallas Road, Bedford, of the first 
commercially available solid circuit semi- 
conductor networks in this country. They 
are produced by the Texas mesa technique 
and the first example available is a device 
measuring only 0-25in by 0-12in by 0-03in 
and containing the equivalent of sixteen active 
components, comprising two _ transistors, 
four diodes, six resistors and four capacitors. 
The network, in the form of a glass-to-metal 
hermetic-sealed package, can be used as a 
binary counter, flip-flop or shift register. 
The concept of a semiconductor network is 
the relation of conductance paths in a semi- 
conductor to the classical circuit elements, 
establishing an orderly design approach based 
on circuit knowledge. In this manner, 
semiconductor networks may be designed to 
perform the functions of a wide variety of 
existing circuits. Through the proper 
selection and shaping of semiconductor 
conductance paths, it is possible to realise 
such electronic functions as amplification, 
pulse formation, switching, attenuation, and 
rectification. 


SOLARTRON ELECTRONIC Group, LTD. 


A further example of miniaturisation of 
electronic equipment was seen on the stand 
of the Solartron Electronic Group, .Ltd., 
Thames Ditton, Surrey, which exhibited a 
capsule being produced under licence for the 
Medical Research Council. Measuring 
16mm by 6mm diameter, the capsule contains 
a 400 kc/s transistor oscillator modulated by a 
variable-inductance pressure transducer. 
When swallowed by the patient, the trans- 
mitter is switched on by an inertia switch 
and, with its mercury cell power supply, will 
run for thirty-six hours, its signals being 
detectable at a distance of several metres. 
Signals may be observed on an oscilloscope 
or recorded by a pen recorder and provide 
data required for the diagnosis and treatment 
of internal complaints. 


E.M.I. ELECTRONICS, LTD. 


The first public showing was made at the 
exhibition of a colour television camera 
developed by E.M.I. Electronics, Ltd., Hayes} 
Middlesex, for applications in commerce, 
medicine and industry. The E.M.I. camera, 
Type 204 (Fig. 17), uses three vidicon tubes, 
each with its own focusing system, scanning 
yoke and head amplifier. Light entering the 
camera by the turret lens is split into its 
primary colours by two dichroic mirrors, 
the first of which separates the red, and the 





Fig. 17—Camera of industrial colour television 


system—E.M.I. 
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second the blue components, the green passing 
straight through to the corresponding vidicon. 
The other colours are deflected through 
90 deg. in opposite directions by the dichroic 
mirrors, and then deflected again towards the 
blue and red tubes. All three beams are 
focused on to the photoconductive surfaces 
of the vidicori tubes by small objective lenses. 
It is claimed that the system is several times 
more efficient than those using relay lenses, 
and that the amount of light falling on 
the vidicons gives improved colour quality 
even under difficult lighting conditions. 

A single control on the camera operates the 
focusing and selects the position of the lens 
turret. A synchronising generator generates 
all the waveforms necessary to operate 
standard television equipment and can be 
converted in less than a minute for 405, 
525 and 625-line systems. Pictures can be 
shown on various types of colour monitor, 
including those using 2lin “‘ shadow-mask ” 
tubes or large screen (6ft by 4ft) projectors. 
The system has been designed so as to be 


suitable for broadcasting as well as closed 
circuit use. 
EVERSHED AND VIGNOLES, LTD. 

Among a number of new products shown by 
Evershed and. Vignoles, Ltd., Acton Lane, 
Chiswick, London, W.4, was an all-electric 
valve positioner operating in conjunction with 
a. transistorised control/feedback amplifier. 
The device provides 500 1b thrust with an 
adjustable stroke of up to 2in, and is capable 
of a response time of six seconds per inch. 
A change in the input signal to the actuator 
power unit will upset the balance of a Wheat- 
stone bridge and, depending on the direction 
of the unbalance, one or other of two 
electromagnetic clutches is operated by the 
signal from the bridge after amplification in a 
transistorised d.c. amplifier. The clutch 
connect the continuously running motor to 
the gear train, providing the angular move- 
ment. In doing so, a resistance transmitter 
is also operated which will, in due course, 
rebalance the bridge when the position 
proportional to the input signal is reached. 


Open Days at the National Physical 
Laboratory 


A series of open days was held last week at the National Physical Laboratory, 
Teddington, at which visitors could inspect examples of work in hand in ten of the 


Laboratory’s divisions. 


The value of liaison with industry was stressed by the 


Director, Dr. G. B. B. M. Sutherland, on the opening day, when he expressed 
the hope that more firms would send research scientists to work temporarily at 
the laboratories. 


HE Autonomics Division of the Labora- 
tory has attracted considerable notice 
this year for its work on mechanical trans- 
lation and character recognition. At the 


same time a useful foundation has been laid 
for the further development and application 
super- 


of ultra-high-speed switching by 






conductive materials in planar cryotron 
devices. Several examples of cryotrons were 
shown, the simplest form being an on-off 
switch comprising a film of a_ metal 
which becomes superconductive at liquid 
helium temperatures, but which blocks 
current in the presence of a magnetic field. 
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A lead strip in proximity to the film and at 
right angles to it provides the field when a 
current is passed through it and may be 
regarded as performing the function of an 
operating coil in a relay. A cryotron with 
two films and control elements can form a 
flip-flop circuit. A computer arithmetic 
unit could be formed of ten circuit plates, 
about 6in by 4in, containing cryotrons of 
various forms. In connection with this 
work a unit has been designed recently for 
the deposition of cryotron circuits on sub- 
strates up to I4in square. It is possible to 
deposit a device consisting of up to eight 
superimposed films without breaking the 
vacuum, enabling thin films of metal and 
insulator to be laid down successively in 
different shapes. 

A demonstration was given of methods 
of character recognition by scanning with 
standard masks representing straight-line 
and circular elements, thus producing recog- 
nisable responses from a photoelectric cell. 
This method presupposes uniform characters 
corresponding with the masks, and to over- 
come this limitation a method of scanning is 
being developed which is independent of 
the size of the characters and substantially 
independent of the style. It is based on an 
optical method of producing a mask from 
the character itself. The mask is scanned 
over the face of the letter and distinctive 
responses are. obtained from the photo- 
electric circuits for all characters of the 
alphabet and the digits. 

Work has begun in this section on pro- 
gramming the ACE computer for the trans- 
lation of technical papers from Russian into 
acceptable English. A general scheme has 
been produced for compiling a coded 
dictionary and referring to terms therein, 
and the interpretation of Russian affixes. 
It is suggested that the method of reading 
the text need not be by character recognition, 
but that texts might be produced in the 
first place in encoded form on magnetic tape, 


Fig. 1 (Left)—Tests of reflecting plates to attain uniformity between 
sound absorption coefficient measurements made in different re- 


verberation rooms 


Fig. 2 (Below)—Converted 7ft by 7ft wind tunnel for measurement of 
wind-loading of structures and investigations of their aerodynamic 


stability 
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Fig. 3—Airflow test in open jet wind tunnel on model of the liner ‘*‘ Canberra ’’ in a simulated following wind 


which could be fed into the computer for 
translation and also used to control type- 
setting machinery for printing the text in the 
original language. 

Acoustics studies in the Applied Physics 
Division include measurement of absorption 
coefficients in reverberation rooms with 
sound striking the test specimen in all 
directions. To resolve differences between 
the results obtained in various laboratories, 
experiments are in progress at the N.P.L. 
and elsewhere with random configurations 
of reflecting plates (Fig. 1), which are 
believed to promote uniformity in the 
sound distribution. At last year’s Farn- 
borough Air Show, the division collaborated 
with the National Gas Turbine Establish- 
ment in testing public reaction to recorded 
aircraft noises. Much research has been 
devoted to making the concept of “ loud- 
ness ” precise, and to predicting the relative 
loudness of a sound, as it will be judged by 
the average person, by studying certain of 
its physical characteristics. Using the method 
of analysis developed as a result of these 
studies, it was found that the subjective 
loudness judgments likely to be obtained 
from the observers in the Farnborough 
experiment could be predicted quite accu- 
rately, although predictions based on simpler 
methods in wider use were quite wide of 
the mark. 

Studies are made in the open jet tunnels 
of the Aerodynamics Division of the funnel 
performance of liners. We illustrate in 
Fig. 2 a model of the P. & O. liner “* Can- 
berra”’ on test in a simulated following 
wind when entering harbour, when it is 
necessary for the bridge to be free of plume. 
Explorations of the airflow over the model 
are made by means of a shielded hot-wire 
anemometer. In this instrument a 0 -032in 
diameter twin-bore silica tube carries a 
0:00S5in diameter heater wire in one bore 
and a thermocouple in the other. The 
thermocouple measures variations in wind 
velocity in terms of the cooling of the wire, 
and while it is extremely sensitive to changes 
in velocity, it is comparatively insensitive 
to changes in wind direction. The measure- 
ments are made at prescribed heights above 
the deck and the results are plotted in the 
form of contours and coloured to represent 
increments of the relative wind velocity over 
the ship. 

In these experiments the objective was to 
avoid the use of screens which would 
obstruct the deck space. As an example of 
this an appreciable gain in the protection 
of the first class deck amidships was pro- 
vided by fitting permanent screens on the 
bridge superstructure diagonally to the fore 


and aft line, while protection of the tourist- 
class games decks, to port and starboard of 
the engine-room casing, was accomplished 
by the use of two temporary screens across 
the deck. These screens could be folded to 
allow access to the whole of the deck space. 

Although most of the work of the Aero- 
dynamics Division is concerned with aero- 
nautical problems, an increasing amount of 
effort is being devoted to those encountered 
in the non-aeronautical industries. Facil- 
ities for carrying out tests on industrial 
problems have been improved by the con- 
version of a former tunnel of nearly circular 
section to one of 7ft square section (Fig. 3), 
and by equipping it with the six-component 
balance for measurements of wind loading. 

Problems involving the oscillations of 
structures (or their components) by wind 
were illustrated by three of the exhibits. 
Instances of the rhythmic swaying in wind 
of tall stacks, due to the phenomenon of 
periodic vortex-shedding, have become more 
frequent, and the Laboratory has sought 
methods of prevention. | Aerodynamic 
spoilers attached to the stack, which inter- 
fere with the regular formation of vortices 
and thus reduce the tendency to excite 
oscillations, might prove effective, but might 
not be acceptable because of their appear- 
ance. A device was demonstrated in the 
tunnel which has proved effective both in 
model experiments and in its full-scale 
application, and to which there appears to 
be little objection from the esthetic stand- 
point. It consists of three strakes wound 
as helices on the surface of the stack. Con- 
sideration has also been given to the influence 
of taper, and a recent investigation on a 
model of a tall, highly-tapered stack provided 
some confirmation of hypotheses made with 
regard to the frequency of vortices shed 
from tapered: bodies. 

We illustrate in Fig. 4 a two-channel 
photoelectric recording interferometer used 
by the Standards Division for the com- 
parison of wavelengths of lines in atomic 
spectra. This is a Fabry-Perot interfero- 
meter with photoelectric recording of the 
interference fringes while the optical length 
of the interferometer is changed by altering 
the pressure, and thus the refractive index, 
of air inside it. In the illustration are seen 
the prism monochromators, the two colli- 
mators, and the rotating shutter. 

As first used this technique was more 
suitable for the study of profiles of lines 
rather than for comparisons of wavelengths, 
but a development at the Laboratory has 
led to a very effective method for comparisons 
of nearly equal wavelengths. The interfero- 
meter is illuminated in rapid alternation by 
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the two sources whose wavelengths are to be 
compared, and so two sets of fringes, one 
for each radiation, are recorded concur- 
rently. It is then not necessary to know 
precisely the absolute pressure of air in the 
interferometer in order to compare the two 
wavelengths. 

The instrument has been used to compare 
the wavelengths of green light emitted by 
three lamps containing the single isotope, 
mercury-198, as used in recent very precise 
measurements of the density of mercury, 
and is now being employed in a study of the 





Fig. 4—Two-channel photoelectric recording interfero- 
meter using air-pressure scanning 


proposed new standard of length—the wave- 
length of the orange lime emitted from a 
lamp containing the single isotope krypton- 
86. In these studies, wavelengths can be 
compared to a few millionths of an Angstrom 
unit. 

The records are obtained in chart form 
and also in digital form as holes punched in 
paper tape ; programmes for reducing the 
results from the latter in the DEUCE com- 
puter are being developed. 


Improved Machine Shop Facilities 


At the dry-dock and repairing department of 
Smith’s Dock Company, Ltd., at North Shields, 
work to improve the facilities has been com- 
pleted. An additional floor area of 22,680 square 
feet has been provided, making the total area 
available 43,000 square feet. For handling pur- 
poses there are now 20-ton, 30-ton and 50-ton 
overhead electric cranes, each fitted with an 
auxiliary hoist, together with several pillar cranes 
and overhead runways having travelling pulley 
blocks. The layout of the extended area provides 
for clear roadways to aid internal transport and 
the machine tools have been resited to facilitate 
flow of work and to allow for the installation of 
new equipment, including boring, drilling, milling 
and grinding machines, a double column vertical 
turning and boring mill, and various lathes, for 
heavy and general machinery services. An 
electrodynamic balancing machine has been 
mounted and is capable of handling rotors with 
a maximum diameter of 4ft 8in, a journal dia- 
meter of 7in diameter, a rotor length of 8ft 4in 
and a weight range from 30 1b to 2500 1b. The 
reorganisation scheme also includes the tool 
room, the installation of modern storage systems 
and a degreasing plant, while a test bay has been 
provided and fitted with facilities for hydraulic 
testing. 
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Letter to the Editor 


RULES AND REGULATIONS FOR 
STRUCTURAL STEELWORK 

Sir,—Referring to the article in the 
April 22 edition of THE ENGINEER, I should 
like to endorse many of the comments made 
by the author, but to take issue with him 
on a minor point. 

Regarding the provisions of B.S. 449, the 


use of the formula = 1° <1 , where 


F, and F, are values given in a table is 
most uneconomic, in that it leads to the use 
of heavier sections than given by the more 
complicated formule extant. However, since 
the greater part of the steelwork used 
in domestic and public building frame- 
work is made up of rolled sections, it 
would add considerably to the designer’s 
difficulties to use the more difficult formulae, 
especially if he is not acquainted with the 
more sophisticated aspects of design matters. 
In any case, the actual saving which 
could be achieved in, say, concrete-cased 
structures is uncertain. 

However, with the design of larger, more 
specialised structures, the use of more 
precise formule for elastic stability should 
be employed, and a different approach to 
the philosophy of design adopted. Consider- 
ing bending in the direction of one principal 
axis only, combined with axial load, the 
stability condition may be expressed thus : 


Sa Si? 

F. * Fye—7F. <' 

where f, is the axial stress, F, is the strut 
failure stress, f, the maximum calculated 
compressive stress in bending, and F, the 
maximum stress in the beam at the instant 
of elastic failure as a beam with no axial 
load. This formula can be extended to 
cover bending in two directions. Both 
B.S. 449 and B.S. 153 limit the value of F, 
to 10 tons per square inch or so for mild 
steel. More economical sections would 
result from using the actual critical stress 
F, calculated with an allowance for “‘ initial 


curvature” as is assumed in the Perry 
Robertson formula. 


Another factor which is not considered in 
the Standards, but which has a considerable 
effect on the critical stress in bending, is the 
shape of the bending moment diagram 
applied. The formula given above has been 
derived for a compression member which 
has a uniform bending moment. Where 
partial fixity occurs in a column the bending 
moment is usually triangular with the 
apex at the column end, and this again 
increases the value of F,,. 

With regard to working stresses it is 
the present practice to use the values of 
F, and F, which have been calculated so 
as to incorporate a load factor in the values 
tabulated in B.S. 449 and B.S. 153. It 
would be more logical to calculate the 
values with no load factor, and apply these 
unfactored figures in the stability condition 
equation. Provided then :— 


(i) the algebraic sum of the actual stresses 
is less than yield stress/desired stress factor, 
and 

Gi) fa Si? 

Fy 1 ifr! 

where f, and f, are calculated for actual 
column load multplied by desired load 
factor, and actual applied moment multiplied 
by desired load factor and F, and F are 
unfactored, the compression member is 
bound to be stable and can be of smaller 
section than the present codes allow. 

This argument is put forward for working 
stresses below yield stress and would have 
to be modified for use in plastic design to 
conform with the different behaviour of 
struts and beams after plastic zones have 
been formed. 

M. Gaynor, B.Sc., A.M.I.C.E. 

Camberley, Surrey. 

May 20, 1960. 





Book Reviews 


Locomotives I Have Known. By J. N. 
MASKELYNE. Percival Marshall and Co., 
Ltd., 19-20, Noel Street, London, W.1. 
Price 42s. 

TuIs is a delightfully written book by an 

author who, though an engineer by educa- 

tion, training and profession, was an amateur 
in the sense that he had never been con- 
nected with locomotive engineering as such. 

Even so, in it is displayed not only a deep 

affection for the steam locomotive, but also 

a remarkable knowledge, which, taken 

together, have resulted in an unusually 

interesting and, indeed, valuable book. 

J. N. Maskelyne, whose death occurred 
last week, was, of course, well known to 
many who worship at the shrine of the 
steam locomotive and more especially those 
who pursue the hobby of model making, to 
whom the author, through his connection 
with that popular journal, Model Engineer, 
had rendered outstanding service, which will 
now be supplemented in no small measure 
by the present work on locomotives which, 
for various reasons, claimed his affection. 

Further, the author’s work in the inter- 
ests of Model Engineer is reflected in the 
present work in the form of a beautifully 
executed set of no fewer than sixty-six 
drawings of steam locomotives. These are 
reprints from a series of articles published in 
Model Engineer under the same title. 

Each one of these drawings is accompanied 
by a technical description surprisingly well 
detailed, together with notes, based for the 
most part on personal recollections, which 
adds to the enjoyment of perusing the pages 
of this book. 

The author seems to have lived, at any 
rate during early years, in South West 
London; we find, therefore, much attention 
devoted to various locomotive classes at one 
time or another in evidence on the “‘Brighton” 
line, the old London and South Western 
and also the South Eastern and Chatham 
Railways. One of his early loves, so to 
speak, seems to have been W. Stroudley’s 
little six-coupled ‘* Tanks,” the ‘“* Terriers.” 
These are the subject of the first of his 
drawings ; others illustrate further Brighton 
“* Tanks,” and finally Billinton’s large 4-6-4 


design, introduced in 1914, turning the 
scales at 98-25 tons, compared with the 
little ‘‘ Terriers ’’ weighing 24-35 tons, built 
in 1872. 

The rather surprising amount of detailed 
information given when describing many of 
the locomotives illustrated is exemplified in 
the case of W. Stroudley’s celebrated 
“* Single’ driver “‘ Grosvenor.” Stroudley 
gave considerable attention to the design of 
cylinders, with the result they differed from 
usual practice in certain important respects, 
though perpetuated for many years on both 
the North British and Caledonian Railways, 
where it was introduced by Dugald Drum- 
mond who, before going to the North 
British Railway in 1875, had been associated 
with Stroudley at Brighton and followed in 
all his designs many Stroudley features, not 
only on the Scottish lines, but also many 
years later on the London and South West- 
ern. Returning now to Stroudley’s particular 
cylinder design, which was always fitted 
between the frames, the special and, indeed, 
the distinctive feature was the arrangement 
of the steam and exhaust ports in the valve 
faces and the passages designed with the 
express purpose of obtaining as large a 
steam volume in the steam chest as possible 
for the cylinders having the slide valves 
between, directly driven by Stephenson’s 
valve gear. As used for the ‘* Grosvenor ” 
class, this cylinder design was as follows, 
quoting Maskelyne’s excellent description 
of Stroudley’s engine ‘* Grosvenor,” the 
first of this famous class: ‘“* Her principal 
dimensions were: cylinders 17in diameter 
by 24in stroke ; they were placed at 26in 
between centres, with the steam chest, 44in 
wide, between them, set vertically. The 
ports were l4in and 2in wide, respectively, 
for admission and exhaust ; their extreme 
length was 15in, but they were divided on the 
horizontal centre line so as to form two sets 
of ports, upper and lower per cylinder.” 
The author then goes on to describe a further 
interesting feature adopted, as follows : 
** An interesting feature was the placing of 
the whole group of ports lin ahead of the 
vertical centre line through the steam chest 
viewed in side elevation. The effect of this 
was that the back steam passage, from port 
face to cylinder bore, was 34in greater than 
that of the front steam passage ; but the 
idea was to compensate for the inequality of 
the admission periods due to tne angularities 
of the connecting rods and to ensure the 
supply of equal volumes of steam to the 
front and back of each cylinder.” The 
peculiar port arrangement of upper and 
lower port ways gave a wider steam chest, 
for the reason that the passages between 
the port faces and the cylinders were in the 
upper and lower parts of the casting, i.e. 
above and below the horizontal centre line 
of the cylinder, an arrangement which 
necessitated exhaust steam passing through 
the lower set of ports being conducted round 
the lower half of the cylinder barrels, thence 
up a passage at the sides next the frames and 
upwards to the passage below the blast pipe 
where it joined the steam exhausted direct 
by the upper ports. As to the unequal set- 


ting of the two sets of ports with respect to 
the vertical centre of the cylinder castings, 
this was probably confined to Stroudley’s 
practice, but the port layout was in evidence 
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for many years elsewhere, as already men- 
tioned. Stroudley’s idea of carrying the 
exhaust steam from the lower set of ports 
round the cylinder barrels was at variance 
with what might be called good practice 
and, in consequence, met with much criticism, 
though whether or not it had any ill effects 
on the efficiency of the steam action in the 
cylinders is probably uncertain. 

Considering the earlier London and South 
Western engines, mention is made of the 
0-4-2 mixed traffic “‘ Jubilee ’’ class, designed 
by W. Adams. The author says he has 
““never been able to find out the valve 
events of these Adams’ ‘ Jubilees.’’> We 
may, however, recall that this information 
will be found in W. F. Pettigrew’s book, 
where they are given as being : maximum 
travel 33in, steam lap lin, full gear lead 
fin. Steam ports 1Zin by 154in. Exhaust 
34in by 154in. With respect to the position 
of the steam chest, Pettigrew, who was 
Works Manager at Nine Elms when these 
engines were built, states that the first thirty 
engines had the cylinders in a single casting 
with the valves below, “* but the advantages 
expected were not sufficiently realised.” A 
large number built afterwards had cylinders 
in one casting and of the same dimensions, 
i.e. 18in by 26in, but with the valves placed 
between the cylinders. It seems rather 
surprising that this well-known book appears 
to have been unknown to an author so 
conversant with locomotive practice. 

The book illustrates and describes F. W. 
Webb’s earlier four-cylinder compound pas- 
senger engines of the “‘ Jubilee” class, first 
built at Crewe in 1897. The cylinder dimen- 
sions of 15in by 24in and 194in by 24in for 
the h.p. and |.p. pairs, applied only to a few 
of the first built; most, if not all, ulti- 
mately had 204in |.p. cylinders. In respect 
to the one four simple expansion engine, 
the cylinders were 15in by 24in, not 26in 
as stated. Probably a printer’s error. These 
engines, unfortunately, had rather a poor 
reputation, as inferred by the author, 
though at times they did reasonably well, 
an instance of which is seen in the perform- 
ance of the engine “Iron Duke” when 
working a special train of fourteen coaches, 
329 tons, from London to Crewe at 50 m.p.h., 
taking members of the Institution of Civil 
Engineers on a visit to the Crewe Works. 
The author remarks on the boilers used for 
these engines, and in this connection it may 
perhaps be advisable to mention that the 
firebox heating surface of 159-1 square feet 
included the extra surfaces given by the 
water bottom below the level of the grate. 
This unusual firebox construction, due to 
F, W. Webb, is illustrated as applied to the 
early three-cylinder compounds built at 
Crewe in 1882-83 by Ahrons, The British 
Steam Locomotive, 1825-1925, page 244. 

Another well-known Crewe-built loco- 
motive class illustrated is the ‘* Precedent ”’ 
class of 2-4-0 express locomotives, built to 
Webb’s designs. The author again displays 
his knowledge in an interesting manner 
when referring to the design of the cylinders 
having what is rightly described as a 
“triangular steam chest.’ The class as a 
whole is described as being one of “ the 
liveliest I have ever known.” ‘‘ What was 
the secret of this liveliness ?”’ ‘1 think 
the general simplicity, the triangular steam 
Chest, the Allen straight-link valve gear 
and the limited cut-off all had much to do 
with it.” 

The valve chest certainly provided a 
relatively large steam volume and the other 
visible features mentioned were obviously 
well known. How many of those interested 
in such matters had’ any knowledge of the 


“limited cut-off’? valve setting, which, 
taken together with the cylinder design and 
the relatively large steam ports with respect 
to the cylinder dimensions, were the features 
responsible for the free running of these 
notable locomotives ? 

Further L.N.W.R. locomotives illustrated 
include Whale’s ‘‘ Precursor” class of 1904 
and Bowen Cooke’s superheater 4-4-0 type 
‘““ George the Fifth” locomotives of 1910. 
Another North Western locomotive, the 
subject of one of the author’s drawings, is 
none other than the old ‘‘ Cornwall,” as 
running when this famous engine ultimately 
retired from active service. From the par- 
ticulars given, it seems that the boiler then 
fitted was an old Crewe standard as used by 
F. W. Webb for his 0-6-0 saddle tank 
“‘Shunters,” the last of which disappeared 
only a short time ago. 

Referring to H. A. Ivatt’s “ Atlantic ” 
type locomotives, the book states that 
“the true ‘ Atlantic ’ type locomotive is one 
which has the 4-4-2 wheel arrangement, 
outside cylinders, and a boiler with a wide 
firebox.” Strictly speaking, this is not 
really correct except so far as the wheel 
arrangement and the position of the cylinders 
are concerned. The original 4-42 pas- 
senger engine built by Burnham, Williams 
and Co., later ‘‘ The Baldwin Locomotive 
Works,” for the Atlantic Coast Line in 
1894 had a narrow firebox between the 
frames. The design was actually a develop- 
ment of the 2-4-2 passenger engine, also 
first built by the same firm and named 
“Columbia,” exhibited at Chicago in 
1893 in company with F. W. Webb’s 
compound “‘ Queen Empress,” having, be it 
noted, the same wheel arrangement. The 
4-4-2 locomotive of 1894 was _ illustrated 
in THE ENGINEER, July 16, 1948, page 66. 

Superheating was first taken up by Ivatt 
in 1908, when the Schmidt flue tube super- 
heater was fitted to one of the 0-8-0 freight 
engines, No. 417. 

The 442 “ Atlantic’? No. 988 of the 
**990”’ class was the first Great Northern 
passenger engine to be fitted with the Schmidt 
superheater, together with Schmidt trick 
ported piston valves. This, as the author 
states, was in 1909. In the following year 
the first application of the superheater was 
made to the larger wide firebox ‘* Atlantics,” 
when ten were fitted with superheaters and 
also the same type of piston valves. Draw- 
ings of these larger engines will be found in 
THE ENGINEER of November 28, 1913. 

Other notable locomotives illustrated are 
J. G. Robinson’s 2-8-0 freight engines for 
the Great Central Railway. These sturdy, 
powerful engines successfully worked heavy 
freight trains over the heavily graded sections 
of the Great Central and, as the author says, 
achieved a fame and popularity that could 
hardly have been foreseen when they first 
appeared in 1911. Their notoriety was very 
largely enhanced when, during the 1914-18 
war, they were selected by the War Office for 
military requirements overseas. 

We have noticed a slight error in the 
description of these engines, which are 
credited with having boilers providing a 
total of 1503 square feet of heating surface. 
This is correct for the evaporation surfaces 
only, to which a further 255 square feet 
should be added for the twenty-two element 
superheater. A small point admittedly, but 
it rather prompts the suggestion that it might 
have been better in all cases to have added 
the superheater surface as a separate item 
to others making up the heating surfaces as 
given in the inset panels giving the “* General 
Specification.” 

In conclusion, it only now remains to say 
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that this interesting book is ‘‘ hall marked ” 
by a foreword contributed by R. A. Riddles, 
the last of a long and distinguished line of 
locomotive engineers responsible in the past 
for the steam locomotives on our railways, 


Theodolite Practice. By J. A. SANDOVER, 
A.M.I.C.E. Cleaver-Hume Press, Ltd., 
31, Wright’s Lane, Kensington, London, 
W.8. Price l6s. * 

THE construction and limitations of the 
theodolite, and its various uses, are explained 
in this book. It is written primarily for the 
practical engineer and surveyor, but also 
covers the first year surveying courses 
for civil engineering students. Traversing, 
tacheometry and setting out curves are 
explained, and there is a chapter on tests 
and adjustments. 


Nébulogranulométre pour l’étude des brouil- 
lards naturels et artificiels. By A. ARNULF, 
J. BRICARD, C. VERET, and R. BurTIN. Pub- 
lications Scientifiques et Techniques du 
Ministére de l’Air, No. N.T.86. Magasin 
C.T.O., 2, Avenue de la Porte d’Issy, 
Paris (15e). Price Fr.600. 

AN instrument is described for the direct 
microphotography of fog particles sus- 
pended in air; this makes it possible to 
do away with any kind of support to hold the 
droplets motionless in the field of the micro- 
scope; in this way their evaporation or 
deformation are avoided. After discussing 
the various methods at present used for 
measuring cloud droplets, the author des- 
cribes the microscopic image of a spherical 
drop under lateral illumination. Three 
image spots are obtained, owing to reflection, 
direct transmission, and transmission with 
two internal reflections. The position and 
dimension of these images are determined 
exactly for the case of water. On the basis 
of Wiener’s results it is shown that with the 
characteristics of the apparatus used the 
degree of brightness of the images is of the 
same order as the size; the degree of polarisa- 
tion is also calculated. Good agreement is 
found with the Cascade Impactor when 
using both instruments in an artificial fog 
chamber. 


Books Received 


Survival at Sea. By G. W. R. Nicholl. Adlard 
Coles, Ltd., 7, Brunswick Place, Southampton. 
Price 25s. 


Statics of Soil Media. By V. V. Sokolovski. 


- Butterworth’s Scientific Publications, 4-5, Bell Yard, 


London, W.C.2. Price 52s. 


English-Polish Dictionary of Building and Civil 
Engineering. Edited by A. Zboinski. Panstwowe 
Wydawnictwa Techniczne, Warsaw. 


Hypersonic Flow. Edited by A. R. Collar and 
J. Tinkler. Butterworth’s Scientific Publications, 
4-5, Bell Yard, London, W.C.2. Price 70s. 


Progress in Automation. Vol. I. Edited by 
Andrew D. Booth. Butterworth’s Scientific Publica- 
tions, 4-5, Bell Yard, London, W.C.2. Price 42s. 


Design for Flight. The Kurt Tank Story. By 
Heinz Conradis. Macdonald and Co. (Publishers), 
Ltd., 16, Maddox Street, London, W.1. Price 21s. 


Basic Technical Electricity. No.1. Third Edition. 
By H. Cotton. Cleaver-Hume Press, Ltd., 31, 
be Lane, Kensington, London, W.8. Price 
12s. 6d. 


Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1960. Fifty-eighth Edition. Compiled 
under the direction of the Editor of Shipbuilding and 
Shipping Record. ‘Tothill Press, Ltd., 33, Tothill 
Street, Westminster, London, S.W.1. Price 60s. 


Third International Congress of the Fédération 
Internationale de la Precontrainte. Two volumes. 
Papers and Discussion. Edited by Ralph P. Andrew, 
M.A., Ph.D. Cement and Concrete Association, 
52, Grosvenor Gardens, London, S.W.1. Price 
£13 a set. For members of groups affiliated to the 
F.LP., £10 a set. 
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Bicentenary of Lloyd’s Register of 


Shipping 


HIS year, Lloyd’s.Register of Shipping 

starts the third century of its existence, 
an existence which had its simple beginnings in 
a coffee house situated at the corner of 
Abchurch Lane, Lombard Street, of which 
the proprietor was Edward Lloyd. It was 
here that shipping news was exchanged and 
bulletins printed, as early as 1696, and 
published as a newspaper, Lioyd’s List from 
1734. It was inevitable that those who 
insured ships should wish to have knowledge 
of the soundness of the vessels so insured and 
it is accepted that a committee was formed in 
1760 to compile an authentic register of ships. 
For 200 years since that date Lloyd’s Register 
of Shipping has been engaged on the classifi- 
cation of ships, on the establishment of 
standards of seaworthiness and the provision 
of technical means to maintain and improve 
these standards. The occasion of attaining 
its bi-centenary was celebrated by the 
Society by a banquet at the Guildhall, 
London, over which Mr. K. R. Pelly, the 
chairman, presided and which was attended 
by the Lord Mayor and Sheriffs. Lord 
Merriman was the principal guest and others 
present included the Minister of Transport, 
representatives of Commonwealth and Foreign 
Governments, Her Majesty’s ministers, chair- 
men and members ‘of National Committees 
and of the Scottish and Liverpool committees, 
together with shipowners, ship and engine 
builders, underwriters and industrialists. 

Apart from the banquet there were 
receptions to mark the occasion and the 
presentation of gifts, by representatives of the 
National committees, kindred societies and 
industry, to honour the Society’s bi-centenary. 
These gifts and their donors are as follows : 
a Royal Copenhagen porcelain vase from the 
Danish Committee ; pair of Louis XVI 
antique silver bowls from the Holland Com- 
mittee; a silver model of Christopher Colum- 
bus’s ‘“‘ Santa Maria” from the Italian 
Committee ; a model of a Spanish galleon 
and a bound replica of the first treatise on 
naval architecture from the Spanish Commit- 
tee ; a 1760 vase of Swedish pottery from the 
Swedish Committee ; an inscribed plaque 
from the China Corporation Register ; an 
edition (circa 1770) of Captain Cook’s 
voyages from the Germanischer Lloyd ; a 
model of a ninth century Viking ship from the 
Norske Veritas ; a carved ivory model of a 
lighthouse and brochure containing inscribed 
address from the Register of Shipping of the 
U.S.S.R. ; a painting of the frigate “* Phoebe ”’ 
from the Institute of London Underwriters ; 
old charts of the North Sea and of the Irish/ 
Scottish coasts from the Royal Netherlands 
Shipowners Association ; and a silver fruit 
bowl from Maschinenfabrik Augsburg-Nurn- 
berg A.G. 

The history of this 200 years old enterprise, 
which has no capital or shareholders, no 
articles of association, pays no dividends and 
has as its object ‘impartial service,’ is 
recounted in a book specially written by 
Mr. George Blake on behalf of the Society to 
commemorate the bi-centenary. The book, 
entitled Lloyd’s Register of Shipping 1760 to 
1960, records the beginnings, the growing 
pains following the merging of the green and 
red books and the slow transition from 
wooden sailing ships to iron steamers. The 
widening horizons, the compilation of new 
rules for iron, and later for steel construction 


are described, together with an account of 
service in two world wars and the subsequent 
restoration of the position. 

The efforts of Edward Lloyd to attract 
shipping men to his coffee house made it a 
meeting place for underwriters and the 
earliest extant volume of the Register is that 
for 1764 which is thought to be the result of 
the work of a committee appointed in 1760. 
Other Registers which are preserved are those 
for 1768-69 and 1775-76 and in the latter, Al 
was introduced as the highest category and 
was, no doubt, the origin of the legendary 
phrase. The book recalls that the 1797-98 
book, due to certain rules considered un- 
reasonable, provoked strong resentment and 
resulted in the appearance in 1799 of what 
was known as the “‘ Red Book,” mainly 
supported by shipowners, as distinct from the 
“Green Book” of the underwriters. So 
began a long war of attrition which brought 
both interests to the point of exhaustion by 
1833, when it was at last realised that a 
unified authority was essential. 

A chapter, headed “‘ Growing Pains,” deals 
with the appointment and organisation of 
surveyors, the different classifications adopted 
and the revolt of the provinces against the 
domination of London, which resulted in the 
formation of a Liverpool Committee in 1845. 
In the book it is emphasised that for its first 
eighty years Lloyd’s Register was concerned 
with wooden sailing ships and had to adjust 
its ideas to the changes brought by the 
nineteenth century, such as the development 
of the steam engine and the introduction of 
iron as a constructional material. The latter 
called for a new set of rules, which the 
Society wisely translated elastically and 
applied with tolerance. Further teething 
troubles on the question of outpost repre- 
sentation occurred in 1863 and were not 
resolved until some twenty years later. The 
Society moved towards international status 
with the appointment of surveyors to Canada, 
Holland, Belgium and to ports in different 
parts of the world and undertook the task of 
issuing load line certificate and the produc- 
tion of freeboard tables. 

Although the first steam driven ship, the 
“James Watt,” was mentioned in the 
Register in 1822 it was not until 1874 that the 
first engineer was appointed. Again in the 
matter of iron shipbuilding the Society was 
at odds with Liverpool and in 1862 a Liver- 
pool register appeared and existed until 1885, 
just three years before new rules for steel 
ships were issued. Another threat to the 
Society was the formation of the British 
Corporation in Glasgow in 1890, a threat 
which lasted until the merger with Lloyds in 
1949. Developments proceeded apace in the 
second half of the nineteenth century with 
refrigerating machinery coming within the 
purview of the Society, the evolution of the 
oil tanker together with the introduction of 
the “Isherwood,” oil fuel and the diesel 
engine. The twentieth century, as the book 
records, saw the expansion of the authority of 
Lloyd’s with the formation of national 
committees in the United States, France, 
Sweden, Holland, Japan, Denmark and 
Spain. There was also the need for revision 
of the rules to cover the new technique of 
welding, and electrical machinery and also 
the extension of work in non-marine direction 
with the formation of the Land Division in 
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1956. Mr. Blake’s book underlines the 
international and non-political character of 
Lloyd’s Register, its freedom from Govern- 
mental influence and the fact that classifi- 
cation with the Society is voluntary. 

To-day, 200 years after those beginnings in 
a coffee house, over 42 per cent of world 
shipping is classed with Lloyd’s Register of 
Shipping and 55 per cent of the tonnage 
under construction is to be classed by the 
Society. 


Sheffield Bicentenaries 


Two Sheffield firms are celebrating their 
bicentenaries this month. The first of them is 
Spear and Jackson, Ltd., Aetna Works, Savile 
Street, Sheffield, whose principal products are 
saws and edge tools. The firm’s history is a 
fascinating one. When it started, Sheffield was 
making 90 per cent of this country’s cutlery and 
the development of overseas markets was 
beginning. Sheffield, of course, had the three 
natural advantages of abundant water power 
from five swiftly-flowing streams, which drove a 
hundred mills, there was a moderate amount of 
iron stone near at hand and there was easy access 
to the refractories quarried in the Pennines. 

In 1760, a Sheffield draper named John Love 
thought seriously about the future possibilities of 
crucible steel and about hammering and shaping 
from it tools such as ‘‘ mill webbes.’? He was 
joined in this venture by Alexander Spear, a 
wealthy merchant from Wakefield. After Love’s 
death, John Spear, a nephew of Alexander, 
joined the business and, in 1814, took on Sam 
Jackson as an apprentice in “‘ Ye Art, Trade or 
Mistery of Sawmaking.’”’ Sam Jackson’s ap- 
prenticeship was thorough, beginning with the 
carrying of blades between the forge close by the 
site of old Sheffield castle and the grindstones 
along the river. But he proved his worth and by 
1830 there had been established a new partner- 
ship, Spear and Jackson. The production of 
handsaws and edge tools rapidly extended and by 
the middle of last century, the firm was compelled 
to look for more accommodation. It acquired 
some land on the outskirts of the city (at 14d. a 
yard, it is recorded!) and built the original 
Aetna Works. By then, circular saws and 
bandsaws had been added to the Spear and 
Jackson manufactures. At the Great Exhibition 
in 1851, the company was awarded a gold medal 
for “‘ a cast steel circular saw of the large size of 
5ft diameter and of such signal beauty and 
perfection that it stands far above comparison 
with any other in the building.” 

A year or two later, agricultural tools of various 
kinds became part of the firm’s production, an 
important order in this category being the supply 
of 350,000 spades to the Crimea. During the 
early years of the present century, an extensive 
export business was being built up, a trade that 
inevitably suffered with the outbreak of the first 
world war. War work was the order of the day, 
the firm’s principal contributions including 
entrenching tools, sappers’ portable chain saws, 
armour plate for the first tanks, and cavalry 
swords. With the return to peace, Spear and 
Jackson, Ltd., like many another firm, was 
careful to study, and adopt, new techniques, and 
one of the first electric arc furnaces to be installed 
in England was added to its plant. As well as 
manufacturing saws for all kinds of uses, the firm 
expanded its production of spades, forks, hoes 
and other cultivating tools in almost bewildering 
variety. To-day, in fact, more than 200 different 
patterns of spades are turned out at the Aetna 
Works! The same kind of progress has been 
characteristic of the years since the second world 
war, in which, it is interesting to note, Spear and 
Jackson, Ltd., was required to make over a 
million bullet-proof plates. 

In reviewing some of the firm’s history, it is 
worth recalling that until the early nineteenth 
century the motive power of the machine- 
operated saw, such as a reciprocating frame saw, 
was the water-driven mill. The chief stimulus to 
the wider employment of saw mills was, of course, 
the steam engine. Early mill saws in the U.S.A. 


were single vertical reciprocating blades, and wind, 
river and tide turned the mill wheels. The 
nineteenth century witnessed the application of 
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steam and gas power to saw mills, and it was 
perhaps inevitable that the essential component 
of the mill, the saw itself, should also show a 
gradual improvement ; saw blades came to be 
rolled rather than forged, forexample. But with 
the coming of electricity at the turn of the 
century the change to electrically-driven saw mills 
occurred and the significance of this further 
development in technique for Spear and Jackson, 
Ltd., was clearly the need to develop even tougher 
blades to withstand the much greater speeds and 
strains. Still later, the demand for higher 
productivity led to saws with yet longer intervals 
between sharpenings, to alloy steel plate saws, 
inserted tooth saws, solid and segmental high- 
speed steel saws and saws with teeth tipped with 
tungsten carbide. The development of the 
modern bandsaw of nickel steel with a width of 
up to 16in has also been a “ pace setter.”’ Thus, 
to-day’s saws are undoubtedly a far cry from those 
“two dozen of mill webbes each with twenty- 
eight teeth ’’ supplied by John Love to a Sheffield 
saw mill 200 years ago. 

The other Sheffield firm celebrating a bicente- 
nary this month is the Sheffield Smelting Com- 
pany, Ltd., of Royds Mill Street. It was 
founded in 1760 by John Reed, who set up in 
business, in his own name, as a refiner. At the 
time silver and copper were bonded and worked 
together into all kinds of wares, now known as 
Old Sheffield Plate. The craftsmen who could 
manipulate plated metal found they could do the 
same with sterling silver. When working with 
metals the creation of scrap is inevitable and 
silver scrap is valuable, but until the arrival of 
John Reed, it is believed, there was no one in 
Sheffield able to recover the values from manu- 
facturers’ wastes. By 1782 Read had started 
smelting, appointed agents in London and 
Birmingham and leased a 40-acre site near 
Royds Corn Mill, between Sheffield and Atter- 
cliffe. The business continued to expand, 


foreign agents being appointed and Read’s 
nephew and two sons taken into partnership at 
the new works at Royds Mill. 

Silverware and jewellery became increasingly 
fashionable during the Victorian era and the 
business made many improvements in the smel- 
ting and refining processes, including the instal- 
lation of a plant for recovering the solids from 
furnace gases. The welfare of the workpeople 
was not ignored and in 1865 a bonus scheme was 
started, which continued, virtually without 
change, for more than eighty years. By 1890, 
when the company became incorporated, there 
were 112 employees, a forty-eight-hour week was 
introduced and by 1894 a bath-house and dining 
rooms were provided. Holidays with pay were 
granted in 1900. Business expansion necessi- 
tated the acquisition of premises in Arundel 
Street, Sheffield, where rolling and wire drawing 
equipment were installed to meet the increasing 
demands for silver in semi-manufactured forms. 
Many technical improvements were devised at 
Royds Mill, including the first plant to be 
installed in England for the refining of silver by 
electrolysis. During the. first world war the 
company was meeting contracts for copper, brass, 
cupro-nickel, silver/copper alloys and _ silver 
solders. The end of that war saw further 
extensions to plant and buildings at Sheffield, 
London and Birmingham. 

After the second world war there was further 
development to include activities such as the 
production of non-ferrous ingots made to strict 
specifications. Gold and silver have always 
been used for articles of luxury and adornment, 
but nowadays their usage, along with the plati- 
num group of metals, extends to much wider 
fields. Silver solders have become essential to 
the automobile, aircraft and engineering in- 
dustries, whilst contacts of silver or other 
precious metals are in general use in electrical and 
electronic equipment, from shavers to satellites! 


Anglo-French Microwave Link 


THe first permanent microwave link to provide 
both telephone and television circuits across 
the English Channel is now in _ operation. 
Reference was made in our May 27 issue to 
increases in public telephony facilities between 
Great Britain and the Continent which will 
follow the introduction of the facility. 

The terminal stations of the link are at 
Tolsford Hill, near Folkestone, and at Loos, 
near Lille, the overall length being 94 miles. 
This is covered in three “* hops,’’ namely Tolsford 
Hill to Fiennes repeater station near the French 
coast (38 miles), Fiennes to Cassel repeater 
Station (28 miles), and Cassel to Loos terminal 
(28 miles). At present the equipment installed 
provides two both-way broadband radio channels 
for telephony (600 circuits capacity each), and 
two both-way channels for television signals. 
In each case the baseband is transmitted simul- 
taneously over both radio channels, and switch- 
ing at the receive terminal automatically switches 
the channelling equipment from one to the other 
according to reception conditions. 

This project has been a joint undertaking 
by the British Post Office and the French P.T.T., 
who entrusted the manufacture, supply and 
installation of the equipment to Standard Tele- 
Phones and Cables, Ltd., London, and _ its 
associate company, Le Matériel Téléphonique, 
Paris, the telephony transmission equipment 
being supplied by S.T.C. and that for television, 
orming part of the Eurovision system, by 
L.M.T. On the cross-Channel path between 
Tolsford Hill and Fiennes the link incorporates 
the §.T.C. phase diversity anti-fading system 
described in our September 4, 1959, -issue, 
wherein the diversity receiving aerial is on the 
Same mast as the main transmit/receive aerial, 
but positioned so that fading will not occur on 
both simultaneously. Both aerials are coupled 
to one receiver, and if there is a phase difference 
between their signals, an error signal is derived 
which drives a rotary phase shifter in the input 
from the diversity aerial until the error becomes 


negligible. In the aerial systems of the link, 
the television aerials are mounted between the 
space diversity and transmit/receive telephony 
aerials. A common aerial is used for the 
two channels of each service. Below is seen 
the uniform style of cubicle used for all the 
telephony equipment. 

The S.T.C. ““RL4C” telephony equipment 
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Telephony cubicles at 
Tolsford Hill. Rotary phase 
shifters are incorporated in 
the waveguide runs, where 
they are supported by the 
frame on the left 





operates in the 3800-4000 Mc/s band. In the 
transmitter the baseband signalling from the 
channelling equipment directly modulates a 
reflex klystron oscillator to produce a frequency- 
modulated s.h.f. signal, which is amplified to a 
power of 5W by a travelling wave amplifier. 
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At the terminal receivers the s.h.f. signal is 
mixed with a locally-generated signal of the 
same order to produce an i.f. of 70 Mc/s. This 
is amplified and limited before it is demodulated 
to the baseband frequencies in a discriminator. 
The local oscillator is a coaxial line tube with 
its resonant cavity mounted in a temperature- 
controlled oven. 

Repeater stations produce a 70 Mc/s i.f. from 
the received signal. After amplification, the 
if. signal is fed to a second crystal mixer where 
it mixes with the output of a local oscillator, 
and a new frequency, differing from the received 
frequency by a constant amount, is produced. 
After filtering, this is amplified by a travelling 
wave amplifier providing SW to the aerial 
feeder. The shift from received to transmitted 
frequency is obtained by using a stabilised 
crystal oscillator, without automatic frequency 
control circuits. 

The L.M.T. 4000 Mc/s television system pro- 
vides duplicate two-way radio-frequency channels 
to carry 819-line television signals. Similar 
s.h.f. valves are used to those in the telephony 
system. Frequency modulation takes place at 
the i.f. of 70 Mc/s, enabling one type of cubicle 
to serve as a repeater equipment or, by the 
addition of modulator and demodulator panels, 
as a terminal equipment. In the transmitter 
circuits the modulated and amplified 70 Mc/s 
signal is fed into a power amplifier driving a 
balanced crystal mixer. A coaxial line tube is 
used as the local oscillator, and the modulated 
s.h.f. produced in the mixer stage is amplified 
to about 6W in the output travelling wave 
amplifier. An independent v.h.f. supervisory 
link for control signals and engineers’ telephone 
communication in connection with television is 
provided throughout the route. 

The aerial systems for both services are 
mounted on steel structures except at the Loos 
terminal, where they are at the top of a concrete 
tower and immediately above the radio equip- 
ment rooms, which are reached by a lift inside 
the tower. From Loos the telephony baseband 
signals are carried by coaxial cable to the 
multiplex channelling equipment at Lille. The 
television signals, and telephony, are passed to 
Paris by a microwave link and also to the Lille 
broadcast transmitter by a coaxial cable. 

On the English side the telephone baseband 
signals and television circuits are passed from 
Tolsford Hill by coaxial cable to London, 
where connection with the national telephone 
network is made through frequency division 
multiplex channelling equipment. Camera 
television conversion equipment has been in- 
stalled by the B.B.C. at Tolsford Hill to enable 
405-line signals to be converted to 819 lines 





for transmission over the link. Either 625-line 
or 819-line signals may be received from France. 
The addition of a third two-way channel for 
each service is foreseen at a later date, and 
could be provided simply by installing additional 
equipment cubicles. 
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Hydrolysis section of pilot plant 
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Lattice bench for laboratory scale work 


Silicones Plant Developments 


[FuRING the years 1950-54 Midland Silicones, 
Ltd., was engaged in the removal of the plant 
previously used by the Ministry of Supply, 
during the war, for the extraction of magnesia 
from sea water, the installation of its own 
equipment on the site, and the adaptation of 
existing buildings at Barry. Its new plant was 
designed upon the experience gained by an 
American associated company, the Dow Corning 
Corporation and had a capacity of 600 tons per 
annum of basic silicone polymer, a quantity 
considered adequate to meet market requirements 
for many years. Since production operations 
commenced in 1954, the growth in demand has 
exceeded prediction so that, to meet home and 
expanding export requirements, production capa- 
city had to be increased and a unit for manufac- 
turing methyl] chlorosilanes, a primary ingredient 
for silicone manufacture, was added in 1955. 
In the next two years further additions were 
made including equipment for the manufacture 
of new fluids, resins and emulsions. A further 
construction programme was embarked upon in 
1958, two projects of which have been completed, 
namely, the silicone rubber production building 
and the development department pilot plant. 
There is also a laboratory building, illustrated 
herewith, representing the first phase of a labor- 
atory extension programme designed to develop 
tailor-made silicone products, and which houses 
part of the technical service department and 
product development and the research activities 
of the development department. 

During a recent visit to Barry we were able to 
inspect some. of the additions to the pro- 
duction capacity and to see part of the expansion 
programme at present in progress. 

The new silicone rubber production unit has 
stemmed from the rapid expansion of demand 
for the product, particularly for use where other 
rubbers would perish or become brittle under 
extremes of temperature. The whole scheme 
has been designed by the company and the 
equipment has been tailor-made to company 
specifications. Due to the need for a high degree 
of cleanliness, the building is pressurised and all 
incoming air is filtered as is the exhausted air. 
Special dust-free materials have been used for 
roof and floor. The need for keeping the air 
dust-free is reflected in the layout of the building 
in which operations involving the handling of 
fillers and the milling of them into silicone rubber 
polymer are separated from the area where the 
final stages take place. In the manufacture of 
the rubber, purified siloxanes are converted by 
catalytic polymerisation to a silicone rubber gum 
which is passed to a stainless steel lined dough 


at Barry 


mixer, where fillers, either light or heavy, are 
added, the dry fillers having been treated in a 
battery oven to burn out impurities. In the 
milling room there is a two-roll mill, having 
water cooled rolls, where vulcanizing-agents are 
added, also any special additives. For very thin 
material there is a slow running three-roll 
dispersion mill. The rubber is extruded through 
strainers, to ensure purity and uniformity, and 
checked by the control laboratory. To ensure 
the consistent high quality of ‘ Silastomer ”’ 
silicone rubber a stringent control of materials is 
maintained at each stage of production. 

As new products were evolved by the Product 
Development Group it became essential that such 
products should undergo a scaling up operation 
from the laboratory process before embarking on 
full scale production, and a pilot plant building 
has been constructed to house the Process 
Development Group. The process is developed 
and a flow sheet drawn up for the chemical 
engineering and quantity analysis and material 
balances made, and the equipment investigates 
full scale production problems. The building is 
divided into five main areas and in the first is the 
larger scale pilot equipment, including 10, 50 and 
300 gallon glass lined steel reactors, fractionating 


columns for removing solvents and low molecular 
columns of various heights, filter presses, stripping 
weight silicones, used for such processes as 
hydrolysis to Silanols, polymerisation, simple 
and fractional distillation, emulsification and 
filtration. Our illustration shows the hydrolysis 
section of the pilot plant where the initial 
chemical reaction in the manufacture of silicones, 
the hydrolysis of a mixture of chlorosilanes, 
takes place. The work is concerned with the 
manufacture of special application silicone fluids 
and of chlorosilane intermediates. 

In another area high pressure and vapour 
phase reactions are studied ; the high pressure 
equipment being mounted in double walled steel 
cubicles having external blast walls. For the 
initial scale-up experiments there are certain 
glass units ranging from 5 to 25 gallons capacity. 
Scaling up and other process problems are 
investigated in a laboratory and there is an area 
fitted with special rubber manufacturing equip- 
ment for investigation purposes. 

The Technical Service Department assists 
customers to use silicones by making preliminary 
investigations, by carrying out laboratory work 
to solve technical problems, and by helping to 
translate the data into full scale production. 
There is an electrical section, engaged in evaluat- 
ing silicones as an insulating material and a resin 
section examining the value of silicones as water 
repellents, as paint bases and as binding and 
moulding material. The effect of silicones as a 
treatment for textiles, paper, and leather, as 
additives to polishes, as anti-foam agents and as 
lubricants is studied by the fluids section of the 
department while for the making and testing of 
special rubbers there is another special section. 





Laboratory block housing part of the process and product development department 
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Process and product development groups, and 
a patents and technical information section form 
the Process and Product Development Depart- 
ment. The product group is engaged in the 
development of new silicone fluids, resins, 
greases, and the modification of existing products 
to meet specific requirements together with 
fundamental work in organo-silicon intermediates 
and polymers. Laboratory scale work, including 
reaction, extraction and fractionation is shown 
being carried out on a lattice bench in our 
illustration. | Development of manufacturing 
processes for new and existing products is the 
concern of the Process Group. 

While touring the plant we noted that work 


was proceeding on other items of the construction 
programme and these included a large warehouse, 
a fluid production unit and provision for addi- 
tional resin manufacturing capacity. Oppor- 
tunity was also taken to view the distillation unit 
and to visit its graphic control panel. This is a 
“* Flowsheet ’”? automatic process-control panel, 
which is housed in a separate building and is 
operated pneumatically. Sensing instruments 
at the distillation plant detect temperature, 
pressure, rate of flow, specific gravity &c., 
and transmit signals, which are checked against 
preselected settings by a control unit. This in 
turn sends appropriate signals to a correcter unit, 
which automatically rectifies the condifions. 


Nylon Convention 


On Wednesday and Thursday, May 25 and 26, 
British Nylon Spinners, Ltd., held its first 
industrial convention, during which a number of 
papers were presented at the morning and 
afternoon sessions. At each morning session 
there were three technical papers entitled ; 
“Hot Stretching of Nylon Cords,” by W. S. 
Symes ; ‘‘ Physical Properties of Coated Fabrics,”’ 
by V. K. Hewinson, and ‘* Technical Develop- 
ment for Industrial Uses,’ by J. Buchan. Two 
commercial papers, namely, ‘‘ Nylon Industrial 
Products in the E.F.T.A.,”’ by J. F. Sudworth, and 
“A Review of Industrial Uses for Nylon,”’ by J. E. 
Lonsdale, were read at each of the afternoon 
sessions. There was also an exhibition which 
showed a number of developments such as ropes, 
fishing nets, the ‘“‘ Dracone’’, an_ inflatable 
catamaran, an inflatable nylon hut, liquid in bulk 
tanks, nylon bags, a textile equivalent of jerricans, 
fire hose, protective clothing, industrial felt &c. 
The exhibition was indicative of the advances 
made in industrial uses since bulk production of 
nylon yarns for this purpose was started ten years 
ago. Our illustrations show two applications of 
the material. The first is of solid woven belting, 
manufactured by British Belting and Asbestos, 
Ltd., which is installed on the trunk conveyor at a 
drift mine near Leicester, and is 36in wide and 
2700ft long. The second illustration shows an 
airhouse, manufactured by the Gourock Rope- 
work Co., Ltd., which is 100ft long by 40ft wide 
and 20ft high and made of lightweight P.V.C.- 
proofed nylon fabric weighing 17 0z per square 
yard. The airhouse weighs about 6cwt., and 
can be inflated by two fans in approximately 
fifteen minutes, the pressure differential between 
inner and outer surfaces being 0: 5in W.G. 

The paper “‘ Hot Stretching of Nylon Cords,” 
by W. S. Symes, states that hot-stretching increases 
the modulus of cords and reduces shrinkage 
when heated and a table summarises the heating 
methods used in hot-stretching. Cords can be 


stretched before or after being woven and a pull 
of 5lb is required to stretch a tyre cord. An 
experiment is described in which 2/840d. nylon 
cord was hot-stretched in a Litzler machine over 





Solid woven belting in drift mine 


a range of time tensions and temperatures. The 
results which are shown graphically illustrate the 
principles of hot-stretching and the compromises 
involved in the commercial production of hot- 
stretched cords. In ‘“‘ Physical Properties of 
Coated Fabrics,’ by V. K. Hewinson, the 
factors influencing the tear strength and resin/ 
cloth adhesion of coated nylon fabrics are 
discussed and the coating equipment is shown 





Airhouse of PVC-proofed nylon fabric, measuring 100ft by 40ft by 20ft 
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diagrammatically while a table gives coating 
formulations. Consideration is given to the 
effects of cloth construction and coating pene- 
tration and the possibilities of core-textured 
yarns are described. -Grapfhis show the effect of 
intestice ‘area on adhesion ; yarn twist on yarn 
strength ; yarn twist on tear strength ; and weave 
on tear strength. The third paper of the morning 
session, “‘ Technical Development for Industrial 
Uses,”’ by J. Buchan, describes the functions of 
the industrial section of the textile development 
department, which has five inter-related aims. 
References are made to current work on conveyor 
belting, ropes and fishing twines and a graph 
indicates the effect of denier increase ratio on 
tenacity while tables give strength of knots in 
different materials. 

The first of the papers of the afternoon session, 
** Nylon Industrial Products in the E.F.T.A.,”’ by 
J. E. Sudworth, considers the development in 
international trade as related to the formation of 
the European Economic Community and the 
European Free Trade Association. A_ table 
records some basic figures of the E.F.T.A. for 
1958, and these show that each member country 
imports more from the E.E.C. than from other 
E.F.T.A. members. The position with regard to 
nylon and other synthetic yarns is examined and 
a table sets forth the effect of E.F.T.A. prescribed 
duty reductions on industrial manufactures in- 
corporating nylon. In the second paper, “A 
Review of Industrial Uses for Nylon,” by J. E. 
Lonsdale, it is recorded that the first commercial 
production of nylon was in the United States in 
1939 and in Britain in 1941. To meet expanding 
demands factories have been built since the war 
at Pontypool, Doncaster and Brockworth. In 
dealing with industrial applications, the paper 
lists glider tow ropes, marine ropes, heavy 
canvases, fishing nets, reinforcement of tyres, 
synthetic cloths, and conveyor belting. 


Radio Engineering Anniversary 


THE tenth anniversary of the formation of the 
communications and electronics engineering 
company of Racall Engineering, Ltd., Bracknell, 
Berks, occurred during the recent Instruments, 
Electronics and Automation Exhibition at 
Olympia. Guests at a cocktail party at the 
Savoy Hotel, London, to celebrate the event on 
May 24, thus had the opportunity during the 
week of inspecting some of the firm’s recent 
products. Considerable attention is being paid 
in the company’s programme to single-sideband 
radio equipment, and the latest product in this 
field is the TRA.109 mobile radio’ telephone. 
This 10W equipment operates from a 12V 
battery through a transistor-inverter, and makes 
extensive use of transistors in the a.f. stages in 
the interests of low consumption, the current 
taken being less than 9A. Four channels are 
available in the 3-12 Mc/s range. Built in three 
separate units comprising transmitter/receiver, 
control unit, and aerial matching unit, the 
TRA.109 may be installed in any vehicle or 
vessel. Its applications include geological sur- 
vey and communications such as are required 
by oil companies and other development under- 
takings operating overseas. A fixed service h.f. 
1kW transmitter, TA.127, has also been intro- 
duced recently for 1-5-25 Mc/s in single-side- 
band, double-sideband and frequency-shift key- 
ing applications. Six pre-set frequencies and 
continuous manual tuning are provided. The 
range of facilities for adapting the RA.17 com- 
munications receiver to a variety of purposes 
continues to be extended. This instrument was 
demonstrated in conjunction with a new fre- 
quency meter giving direct digital presentation 
of the frequencies of received signals. Basically 
the RA.17 covers 1-30 Mc/s, but a low-frequency 
adaptor has been introduced which extends its 
lower limit from 980 kc/s to 10 ke/s. Tuning on 
the basic range of the receiver is continuous by 
using harmonics of a single high-stability crystal. 
Among the demonstrations on the company’s 
stand at Olympia was one of tuning the RA.17 
with its panoramic adaptor, enabling the oper- 
ator to view a 1 Mc/s spectrum. Calibration 
markers appear at 100 kc/s intervals. Portions 
of the trace can be expanded to show a smaller 
bandwidth, and an adjustable marker enables 
the frequency of selected signals to be measured 
accurately. 
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Lighting Aids for Brain Surgery 


A MAGNETIC switch controller, said to be the 
first of its kind in the world, has been supplied 
by The General Electric Company, Ltd., for the 
lighting in two new operating theatres at the 
Western General Hospital, Edinburgh. This 
device instantly selects varied patterns of light 
by activating groups of switches arranged in a 
layout corresponding with that of the lights 





Magnetic control panel with disc in place 


themselves. Since both lamps and switches are 
outside the theatres, there is no risk of anzesthetic 
explosion. The theatres, which were specially 
designed for Professor N. McO. Dott, the 
brain surgeon, have completely smooth, anti-dust 
interiors with aluminium domed ceilings. Most 
of the lighting fittings are mounted flush in the 
ceilings, which also contain inlet ventilation 
grilles and viewing ports. Other operational 
lights are accommodated in a metal wall section. 
In the interest of asepsis, access for all electrical 
maintenance work is from the outside. One of 
the theatres has a stowable, high-power X-ray 
unit made by Watson and Sons (Electro-Medical), 
Ltd., a G.E.C. subsidiary. This equipment is 
also aseptic and free from electrical hazard. 

The switch controller consists of a metal panel, 
behind which magnetic switches are arranged in 
rows. On the panel, illustrated herewith, the 
shape of the domed ceiling and that part of the 
wall containing lighting fittings is outlined ; 





the lights are switched on by moving a ferrous 
metal plate across the panel to the position 
corresponding to the lights required. The 
magnetic field so created causes the switches— 
one for each projector—covered by the disc to 
operate the appropriate lights. As sliding the 
plate over the panel activates different groups of 
switches, the direction of the lighting can be 
changed instantaneously. An 8in diameter 
plate covers about twelve switches, but the size 
and shape of the plate can be varied to illuminate 
any number and pattern of lights. For example, 
a crescent shape lights a similar pattern on the 
ceiling, this being the one which minimises 
shadowing by the surgeon’s head. Being pro- 
tected against corrosion by a special coating, 
the plate may be sterilised in the usual way. 

The ceiling domes are made of welded sheet 
aluminium and consist of an inner and outer 
shell 18in apart. The space between them 
forms the duct for an air-conditioning system 
designed to banish dust and bacteria. Tubes 
connecting the shells house the lighting equip- 
ment. Each theatre has sixty-eight operating 
projector lights and eighteen lights for general 
illumination. Normally, only twelve projector 
lights are used at once, but these alone give over 
2000 lumens per square foot at the focal point. 
The lamps are all on 50V a.c. supply from the 
mains through a transformer. In the event of 
power failure, they automatically change to 
battery operation until a stand-by diesel gener- 
ator takes over. 

Each G.E.C. projector is designed to concen- 
trate its beam of light on the operating point, 
thus avoiding glare. The effect is achieved by 
using a special 75W silvered Osram lamp with 
small filament in a _ super-purity, anodised 
aluminium reflector. Each reflector is indi- 
vidually adjustable, but, once the initial setting 
has been made, the pre-focus capped lamps can 
be changed without disturbing it. A heat-absorb- 
ing filter attached to each projector screens off 
infra-red radiation, leaving a high intensity but 
completely cool light. The general lights, which 
are illustrated, are fitted with opal diffusing 
panels to moderate their brightness and ensure 
even illumination over the whole theatre. These, 
too, can be operated by the magnetic control 
and may be adjusted to off, half or full intensity. 

The X-ray tube with its supporting bracket 
is normally stowed in a tall cupboard with a 
flush door recessed in the theatre wall. When 
required for use, it can be instantly brought into 
any position relative to the operating table. A 
microphone and loudspeaker at the end of the 
bracket enable instructions to be given to the 
radiographer in an adjacent control room. 
The X-ray apparatus is a standard Watson 
product and the Machlett Dynamax X-ray tube 
also originated in a special department of the 
G.E.C. Wembley estate. Mr. John Holt, 


Arrangement of lights and 
reflectors in the operating 
theatre. There are sixty- 
eight operating projector 
lights and eighteen lights 
for general illumination 
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F.R.1.B.A., F.R.I.A.S., A.M.T.P.I., was the 
architect for the hospital extension which 
includes the theatres. The consulting electrical] 
engineers were Donald Smith, Seymour and 
Rooley of Glasgow and the electrical contractor, 
J. Scott and Co., Ltd., Edinburgh. 


Rotary Filter Table 


A CONTINUOUS rotary table filter for widely 
different filtrates, such as caustic lime slurry, 
brewers’ mash or oil seed pulp is now made by 
Davey Paxman and Co., Ltd., of Colchester, 
This filter, to be seen in our illustration, is 
available in different materials, including stainless 
steel, and enables several stages of cake washing 
during one cycle of operation. The filter table 
operates on the suction principle and is intended 
for use with quick settling types of slurry which 





Rotary filter table for widely different materials 


present cake washing problems and to overcome 
difficulties encountered in handling materials of 
an abrasive nature. 

The filter table consists of a series of radial 
trays with perforated bases, which retain caulked 
and easily replaceable filter cloths, and it revolves 
horizontally on a verticle ported trunnion. The 
hoppers are filled from overhead feed pipes with 
a Slurry kept in agitation at a pressure of around 
20lb per square inch. During the cycle of 
rotation the sediment in the slurry is formed into 
a cake by being drawn against the filter medium 
at the bottom of the tray and is washed and 
emptied once in the course of each revolution of 
the circular table. Each tray forms a separate 
compartment or cell to which a vacuum from the 
valve head is applied through the central trun- 
nion, which also serves as a pedestal for the table 
and as a drainage channel for the wash and filter 
liquids. 

It is stated that when using this filter the final 
product is clear cake containing as little as 6 
per cent moisture from liquids carrying coarse 
solids, the actual amount of residual water 
naturally depending upon the raw material 
being handled. 


[Reply Card No. E9422] 


Woolwich Polytechnic 


Two years ago, the governing body of the 
Woolwich Polytechnic instituted the Associate 
ship of Woolwich Polytechnic. The first admis- 
sion of former students as Associates was made 
at a ceremony last Tuesday evening when parch- 
ments were presented by Sir Thomas Spencer 
to those who completed their studies and 
obtained their academic awards in 1959. This 
associateship signifies, of course, studentship, 
either full-time, part-time or sandwich-course, 


at the Woolwich Polytechnic and the gaining of 


a specified degree or other academic award. 
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Plenary Meeting of the World Power 
- Conference 


THE sixth plenary meeting of the World 
Power Conference is to be held in Melbourne 
from October 20 to 26, 1962. The officers of the 
Australian National Committee which is organ- 
ising the meeting are: Chairman—Mr. W. H. 
Connolly, chairman and general manager, State 
Electricity Commission of Victoria ; Vice-Chair- 
man—The Hon. Sir E. E. Warren, chairman of 
the Australian Coal Association ; Hon. Treas- 
urer—Mr. D. M. Pilcher, director, Petroleum 
Information Bureau (Australia) ; Secretary—Mr. 
A. H. Cadd, manager of the Electricity Supply 
Association of Australia. 

The subject of the 1962 plenary meeting will 
be ‘“‘ The Changing Pattern of Power,’’ and the 
technical programme, which will shortly be 
issued, will have five major divisions as follows: 

Division I : Energy resources, based on the 
World Power Conference survey of energy 
resources and surveys prepared by national 
committees. 

Division II : The production and amelioration 
of primary sources of energy. 

Division III : Transformation of primary to 
secondary energy, and transportation of energy. 

Division IV: Utilisation of primary and 
secondary energy. 

Division V : Economic evaluation of alterna- 
tive energy sources. 

It is expected that a total of 200 papers will 
be submitted by January, 1962, from the 59 
member nations of the Conference. The technical 
sessions will be followed by . post-conference 
tours throughout Australia and New Zealand. 


Plunge-Cut Cylindrical-Grinding 
Machine 


A HEAVY-DUTY plunge-cut grinding machine 
for components up to 20in diameter has been 
specially developed by Newall Group Sales, 
Ltd., Peterborough, for an American company. 
This machine, to be seen in our illustration, takes 
a 124in wide grinding wheel and is for use in 
grinding the outside diameter of large precision 
bearing races. 

The wheelhead incorporates a hydraulically- 
operated mechanism to produce oscillation of 
the spindle. The rate of oscillation is adjustable 
and the length of stroke is steplessly variable up 
to a length of #in. 

The wheelhead has a 3in rapid withdrawal 
and approach motion and five interchangeable 
pulleys are supplied for transmitting drive from 








the 35 h.p., 1160 r.p.m. drive motor in order that 
the peripheral speed of the grinding wheel can 
be maintained within the range 5500 to 6000 
r.p.m. for variations in wheel diameter from 
16in to 24in. Two independently adjustable 
feed-rate controls provided are operated by the 
customer’s own two-stage sizing device. Two 
balance weights are fitted to the outer wheel 
flange, which is calibrated in degrees to facilitate 
wheel balancing with a Reutlinger Eltrodyn 
balancer on the machine. 

The hydraulically-operated wheel dresser 
mounted on the wheelhead casting carries the 
diamond vertically above the grinding wheel. 
Independent feed-rate controls are provided for 
each direction of diamond traverse, but the 
dressing cycle is fully automatic in all respects. 
The dresser control mechanism includes a 
hydraulic counter which is preset to determine 
the number of components to be ground between 
dressing cycles ; a picking mechanism which 
may be set to vary the amount of diamond feed 
per dressing between 0-000Sin and 0-00Sin in 
steps of 0:0005in, and automatic compensation 
for reduction of wheel diameter. Interlocks 
prevent the commencement of a grinding cycle 
prior to completion of wheel truing. The 
dressing cycle is performed by traversing first 
one way and then the other—change of direction 
being automatic. At the moment of reversal a 
final small infeed of 0-000Sin is applied prior 
to the final pass. 

The dead-centre workhead is powered by a 
4h.p. motor and its rotating faceplate is mounted 
on §.K.F. ultra-precision anti-friction bearings. 
The twelve work speeds range from 8 to 210 
r.p.m. 

The ram of the hydraulic has a total travel of 
10in and is controlled by a foot lever. A pres- 
sure-reducing valve facilitates adjustment of 
the amount of thrust applied to the ram and 
interlocks prevent withdrawal of the ram when 
the wheelhead is in the grinding position. 

[Reply Card No. E9432] 


Merchant Navy Engineer 
Examinations 


AN announcement by the Ministry of Trans- 
port states that after consultation with represen- 
tatives of the shipowners’ and seafarers’ organ- 
isations, it has decided upon changes in the 
regulations for the examination of merchant 
navy engineers, dealing with exemptions from 
examinations for first-class and second-class 
certificates. These ar¥angements, which come 
into force on July 1, 1960, affect the exemptions 


This heavy-duty plunge- 
cut grinding machine is for 
use in grinding the outside 
diameter‘of large precision 


bearing races. 


available to holders of ordinary national certi- 
ficates and diplomas. Hitherto, those holding 
ordinary national certificates in mechanical 
engineering have been exempt from the second- 
class certificate examination only if their certi- 
ficates included not less than three of the four 
subjects to be taken in Part A. These arrange- 
ments gave rise to difficulties and now all 
ordinary certificates in mechanical engineering 
will be recognised for exemption from Part A 
on a subject for subject basis provided that the 
course covers not less than two of the four 
subjects in Part A, namely, mathematics, applied 
mechanics, heat and heat engines and drawing ; 
for a pass in heat and heat engines the syllabus 
of the technical college for ordinary national 
certificate is comparable with the ministry’s 
second-class examination ; for a pass in drawing 
it must be at S.3. level. 

At the same time holders of ordinary national 
certificates and diplomas are now no longer 
eligible for exemption from the examination for 
Part A of the first-class certificate. Two special 
transitory arrangements will be made to ensure 
that officers serving at sea are not adversely 
affected by these changes. 





Measuring the Hydrogen Content 
of Steels 


A RECENT communication from the British 
Welding Research Association points out that 
it is generally not appreciated that a large number 
of quite common gases are soluble in solid 
metals, even at ordinary room temperature. 
Such gases, however, can have far-reaching 
effects on the way in which the metals behave 
when subjected to forging and welding, and 
because of the importance of these processes there 
is a growing interest in possible ways of measuring 
the amount of gas dissolved. The Association 
has recently developed a new technique for meas- 
uring the quantity of hydrogen dissolved in steels. 

The new technique, which was described at a 
recent symposium on determination of gases in 
metals, uses a carrier gas principle. In this, 
argon is passed over the sample of steel, which is 
heated in a furnace. The gas evolved is swept 
along to a hydrogen-sensitive cell from which the 
result is plotted directly on to an electrical graph 
recorder in the form of a peak. It is stated that 
the system is so accurate that as little as 1 p.p.m. 
hydrogen can be detected and measured. 


Turbine Bearing Corrosion 


RESEARCH chemists have been investigating, on 
behalf of the Marine and Industrial Divisions of 
Wakefield-Dick Industrial Oils, Ltd., the prob- 
lem of corrosion of white metal bearings in 
marine steam turbines, which has taken the form 
of an attack on the tin matrix. A major compo- 
nent of the corrosion product is tin oxide, a very 
hard material, and in some instances this has 
formed to a depth of 0-010in to 0-01 5in resulting 
in flaking and subsequent bearing failure. 
Extensive research has sought the cause of this 
phenomenon and a major problem in this work 
has been to reproduce, in the laboratory, corro- 
sion similar to that occurring in service. Current 
work has revealed that the possible cause of the 
corrosion is stray electric currents. In a normal 
tin/steel system electrolytic corrosion cannot 
occur since the steel would be the anode ; how- 
ever it has been discovered that by applying a low 
electric potential of 1-5V to a white metal/steel 
combination, immersed in a very weak salt 
solution, the arrangement is reversed and the 
white metal becomes the anode. A corrosion 
layer 0-0015in thick has been produced in 
laboratory experiments in a period of forty 
hours and by microscopic examination any 
X-ray diffraction analysis was seen to be identical 
with that occurring in service. 
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Semiconductor Factory 


ONLY one year after the project was begun, a 
new factory for the manufacture of semiconductor 
devices was opened at Hurst Green, Oxted, 
Surrey, by the International Rectifier Company 
(Great Britain), Ltd., on May 25. The company 
was formed early in 1959 and is owned jointly by 
the International Rectifier Corporation, El 
Segundo, California, and Metal Industries, Ltd., 
Brook House, Park Lane, London, W.1. 

In its new factory the company is producing a 
range of silicon devices which includes power 
diodes up to 250A to 300A rating, medium- 
power diodes for general applications in elec- 
tronics, and special components such as solar 
cells and read-out photocells. Selenium rectifier 
stacks are also produced tO meet a continuing 
demand from the electrical industry. At the 
opening of the factory a ribbon across the door 
into the production area was dropped by the 
operation of a relay energised from a solar cell. 
The opening ceremony was performed by Sir 
John Vaughan-Morgan, M.P. for the Reigate 
division of Surrey. In a speech at the luncheon 
which followed a tour of the factory he described 
the undertaking as a strikingexample of American 
investment in a British enterprise, and said he 
was happy to see that American capital continued 
to have confidence in the future of this country. 
Few people outside Great Britain realised the 
astonishing industrial revolution which had taken 
place here in the last ten to fifteen years. We had 
been obliged to change the whole pattern of our 
lives in a world in which we had to struggle for a 
living, and he thought the prosperity and the 
standard of living which existed in this country 
to-day were signs of the success with which we 
had adapted ourselves. 

During a tour of the factory visitors to the 
opening inspected the growing of silicon crystals 
by the Czockralsky method and the subsequent 
preparation of slices and dice for devices of 
various ratings. Demonstrations were given of 
power diodes in a welding application, and of a 
p-n-p-n controlled silicon device in which a 
0-18V, 5OmA supply was controlling an output 
current of 1A. One of the accompanying 
illustrations shows the main assembly and test 
area. Here, after initial assembly of the silicon 
disc and its connections, the rectifying junction is 
formed by alloying the aluminium connecting 
wire into the disc while passing through a tunnel 
oven. On emerging from the oven the junctions 
are acid etched, dried by infra-red heating (see 
second illustration), and varnished.. After initial 
electrical tests of the devices, the varnish is 
baked in a vacuum oven and they are then 
hermetically sealed, before their final electrical 


Assembly area of semiconductor factory, with test points in foreground 


and mechanical testing. The whole of the 
silicon area is pressurised and fed with filtered air. 
A separate pressure and filter system feeds the 
materials preparation area of the plant. 

[Reply Card No. E9441] 


Post Office Radio Station at 
Anglesey 


ANGLESEY RADIO, the new Post Office coast 
radio station near Amlwch, was opened on. May 
23, since when it has taken over all the coast 
station services previously provided by Seaforth. 
In addition, the new station is equipped for 
medium frequency radiotelephone service with 
suitably-equipped liners within a range of 250 
miles. Hitherto this service has been available 
only over the long-distance (h.f.) channels at a 
cost of 36s. for three minutes. Through Angle- 
sey Radio a radiotelephone call on medium 
frequency channels costs only 10s. 6d. for three 
minutes. 

The station at Seaforth had been in use by the 
Post Office since 1909. Originally it was .on 
Seaforth Sands, and in 1912 it was moved to the 
grounds of Seaforth Barracks. Continuing in- 
crease in radiotelegraph and radiotelephone 
traffic and the need for a larger site for aerials and 
extension of buildings to house modern equip- 
ment necessitated the transfer to the new site near 
Amlwch. 


Vacuum Furnace 


IN association with Vacuum Industrial Appli- 
cations, Ltd., The General Electric Company 
Ltd., has received an order from the British 
Steel Castings Research Association for a 
vacuum melting and casting furnace for use in 
the association’s experimental foundry in 
Sheffield. This furnace has a_horizontally- 
mounted 36in diameter chamber and is capable 
of melting 56 lb of steel. The working condition 
of the furnace chamber is 1 micron Hg and 
in it a working temperature of up to 1700 deg. 
Cent. can be achieved. A casting equipment 
can be mounted within the chamber and the 
melt poured by rotating the crucible unit about 
its lip axis. 

The general construction of the furnace can be 
seen in our illustration of a unit of similar design 
but smaller capacity and its horizontal arrange- 
ment, in addition to facilitating the cleaning of 
the interior, the crucible and fittings, has the 
advantage that the moulds can be located 
accessibly near the door. Two dip thermocouples 
are provided for temperature measurement and 
the chamber also contains a scull-breaker as 
well as a removable crucible lid. 


Alloying additions which are carried in six 
tipping buckets in the top of the chamber, are 
fed into the crucible by a removable chute, the 
appropriate addition is selected by a rotary 
indexer. The chamber is evacuated by a two- 
stage pumping system using an Oil booster- 
diffusion pump backed by a gas-ballasted rotary 
pump. The booster pump, with a 10in throat 
diameter, has a three-stage jet system and its 





Vacuum melting and casting furnace for experimental 
foundry 


peak speed is 2200 litres per second. The backing 
pump has a displacement of 47 cubic feet per 
minute. The combined speeds of these pumps 
give a high throughput over a wide pressure 
range sufficient to maintain the chamber pressure 
even under conditions of severe outgassing of 
the charge. 

The furnace charge is induction heated, power 
being supplied by a 4 kc/s, SOkVA motor 
alternator and the power input controlled from 
a cubicle adjacent to the furnace. The vacuum 
instrumentation being supplied includes an 
** Alpharay ”’ ionisation gauge for the chamber 
with thermocouple gauges in the pumping lines. 

[Reply Card No. E9443] 





Infra-red drying of silicon diodes after acid etching of formed junctions 
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Data Processing for Business 
Problems 


Stupy of the data processing requirements of 
business offices has led to the introduction of a 
new transistorised equipment combining high 
speed with simple operating and installation 
requirements, and facilities for later expansion on 
site. This equipment, the ** 1301,” is announced 
by International Computers and Tabulators, 
Ltd., Gloucester House, 149, Park Lane, London, 
W.1., and is a product of the combined technical 
resources of that company and of The General 
Electric Company, Ltd., of England, operating 





through their design and co-ordinating group, 
Computer Developments, Ltd. The latter was 
formed in 1956 by I.C.T. and G.E.C. as a jointly- 
owned group, and is in a position to call upon 
the resources of the Wembley Research Labora- 
tories and the Telecommunications, Electronic 
and Component Divisions of the G.E.C. 

The basic machine, as illustrated, uses eighty- 
column punched cards and incorporates a card 
reader (left), a control console, a line printer 
(right), card punch (extreme left), an immediate- 
access core store with a capacity of 400 words, 
and a rotary magnetic drum store with a capacity 
of 12,000 words. The core store can be increased 
to 2000 words in steps of 400, while the drum 
storage can be increased, by the addition of 
seven more drums, to 96,000 words. Up to 
eight magnetic tape transport units can also be 
added to the machine, and for this purpose two 
tape systems are available : standard, with an 
input feed rate of 22,500 decimal digits a second ; 
and high performance, with a feed rate of 90,000 
decimal digits a second. 

A single address system of programming is used 
and a comprehensive auto-code is available. 
Time sharing can be used extensively, especially 
during input and output. 

The basic computer can be accommodated in 
a room of 500 square feet and imposes a maxi- 
mum floor loading of 100lb per square foot. It 
requires a three-phase mains supply with a range 
of 246V/440V. Heat dissipation is about 4kW 
and special cooling arrangements or air condi- 
tioning are not normally required, although air 
conditioning is advisable when magnetic tape 
units are included in the system. 

The word length is twelve decimal digits ; 
alphabetical characters are represented by two 
digits. Each rotary magnetic drum holds 12,000 
words in sixty peripheral channels of 200 words, 
each channel being divided into twenty decades 
of ten words. Transfers to or from the drum 
may be either in decades or channels, and any 
number of decades up to twenty can be trans- 
ferred in one instruction. The magnetic drum 
rotates at 5240 r.p.m. and average rapid access 
time for a decade transfer is 5.7 milliseconds, to 
which must be added 0.57 millisecond for the 
actual transfer. A channel transfer takes a 
maximum of 12 milliseconds. Besides the 12,000 
words in sixty channels on each drum, two 
reserve channels of 200 words each are used to 
hold special programmes such as engineering test 





routines. Information can be read from these 
channels as from the others, but they are pro- 
tected from being overwritten except during 
manual intervention by the test engineer. The 
computer operates in a serial-parallel mode. 

The newly designed card reader of the “ 301 ” 
operates at a speed of 600 cards a minute. In 
moving from magazine to receiver the cards 
encounter two sets of photo-electric cells, 
the first being the reading cells and the second 
set the check-reading cells. Comparison of 
readings from the two sensing stations is carried 
out by programme. 

The magnetic tape facilities of the computer 


Basic components of a 
**1301”’ electronic comput- 
ing installation (punched 
card input/output, line 
printer output, immediate 
access core store and mag- 
netic drum storage) 


require the addition of a magnetic tape control 
unit and up to eight tape transports. Transfer of 
data from tape to core store and from core store 
to tape is effected by an automatic interrupt 
facility. As each word is read from the tape, the 
tape unit requires access to the computer, and the 
programme currently being obeyed is interrupted 
while this occurs. When writing, the programme 
is interrupted when a word is ready to be put on 
to tape. The high-speed tape system gives a rate 
of 90,000 decimal digits a second, and the low- 
speed system a rate of 22,500 decimal digits a 
second. 

The output line printer operates at 600 lines of 
up to 120 characters per minute, and the output 
card punch at 100 cards per minute. 

[Reply Card No. E9451] 


A Leakage Problem in a Canadian 
Potash Mine 


AT the Patience Lake potash mine in Sas- 
katchewan, an extensive high-grade deposit of 
potash lies at a depth of about 3000ft. The mine 
is operated by the Potash Company of America, 
and considerable difficulties have been en- 
countered due to the influx of large quantities 
of water through the shaft lining. The following 
paragraphs explain how the difficulties were 
eventually overcome by the Cementation Com- 
pany (Canada), Ltd., who were called in to 
carry out grouting in the shaft in November, 
1959. At that time, some 30 g.p.m. of water was 
leaking through the shaft lining in spite of the 
fact that the freezing plant, installed originally 
for the sinking, was still in operation. 

The shaft was sunk during the period 1955 
to 1958 and was frozen to a depth of about 3000ft. 
An unusual feature of the freezing system was the 
use of kerosene as the circulating fluid instead 
of the orthodox brine. The shaft was concrete- 
lined to a finished diameter of 16ft down to 
the top of the potash formation, where it was 
unlined, apart from one short length, to the 
final depth of 3455ft. The “‘ Potash station ”’ is 
at the 3335ft level. The shaft is the only one 
in North America employing rope guides, and 
is equipped with two man cages and two ore 
skips. The principal water-bearing strata above 
the potash deposit, which is estimated to amount 
to 4000 million tons, comprise the “Blairmore 
Series,”’ consisting of interbedded fine sands and 
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shales extending from 1540ft to 1880ft below 
surface level. The freezing method was primarily 
employed to allow the shaft excavation to pene- 
trate these beds, but fourteen of the twenty-seven 
freezing holes were deepened to 3000ft through 
limestones which contain some water. 

The Cementation Company (Canada), Ltd., 
has successfully sunk two shafts in Canada 
through difficult water-bearing strata, using 
grouting methods, one through porous dolomite 
at Goderich in Ontario, and one in running sand 
at Pugwash in Nova Scotia. Other water sealing 
has been successfully carried out at Eliot Lake 
(Ontario), Chibougamou (Quebec), and Grants 
(New Mexico) and work is currently in progress 
at Whiskey Island (Cleveland, U.S.A.) and it 
was because of this success that the company 
was called to Patience Lake. 

The effect of leakage into the shaft at Patience 
Lake was that serious erosion of the potash beds 
was taking place in the station, skip pocket, 
and the unlined section of the shaft, as the 
mineral is highly soluble in water. A position 
had been reached when production had to cease 
in order to carry out repairs, as the skip loading 
plant was no longer secure. Cementation crews 
moved on site and made preparations for grouting 
behind the lining. The installation of an addi- 
tional pump and rising main was undertaken. 
As this work neared completion, there was a 
sudden increase in the leakage to about 
300 g.p.m., the majority of this water coming 
from construction joints in the lining between 
2860ft and 3020ft. This rate of inflow was too 
great for the pumps to handle, and the water 
level in the sump began to rise. Arrangements 
were therefore made to install two more pumps 
in the station and grouting of the lining was 
commenced, with the object, in the first instance, 
of concentrating the leakages so that the water 
could be piped into the station tank. With water 
falling down the shaft, the exposed potash sur- 
faces were being rapidly dissolved and the 
security of the structures further threatened. 

The positions of the main leakages in the 
lining also corresponded with two beds of salt 
in the limestone, and it became apparent that 
large cavities would soon form here unless the 
flow was controlled. By filling all available 
water storage spaces below the potash horizon 
and by winding water in barrels, the water was 
held until the two further pumps arrived and 
were installed. By this time the water had been 
driven up to 2854ft by a series of injections 
from inside the shaft, where it was collected and 
piped to the pumping tank, thereby drying off 
the shaft. 

By considering all the information obtained 
during the grouting operations, it was con- 
sidered that the water source was in the Blair- 
more series, and that there was some direct 
connection between this elevation and the salt 
beds. A search revealed an observation hole 
some 43ft from the shaft centre line that had 
not been grouted, and from tests it was evident 
that this hole provided the connection. The 
inner tube was withdrawn and by penetrating 
the casing at several horizons and carrying out 
a series of injections from surface, the water 
inflow was reduced to 20 g.p.m. 

The repairs to the shaft below the base of the 
concrete lining were now commenced. The 
station was extensively undercut and the steel- 
work had been temporarily supported on long 
joists running from one side of the station to 
the other. The original shaft diameter of 16ft 
had increased to 40ft or 45ft in places, and the 
section of concrete lining below the station had 
collapsed, as water running down the back 
dissolved the rock that supported it. The rubble 
had to be exavated and the sump relined, involv- 
ing the placing of a large volume of concrete. 
This lining has now been brought up to meet 
the original lining above the station and the 
future security of the sump and station assured. 

The filling by injection of the voids behind the 
shaft lining left by the dissolved salt was then 
commenced and these proved to be very large. 
This work is now in the final stages. 

The company has now been engaged to thaw 
out the ice wall and to carry out grouting opera- 
tions behind the shaft lining in order to allow the 
shutdown of the freezing plant and leave a 
dry shaft. Production is expected to commence 
in about one year’s time, 
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Aluminium in Railway Rolling Stock 

A syMpostuM on “ The Use of Aluminium 
in Railway Rolling Stock ’” was held jointly by 
the Institution of Locomotive Engineers and 
the Aluminium Development Association on 
May 27, at the Institution of Mechanical 
Engineers, London, S.W.1. 

At the meeting, which was opened by Mr. 
R. A. Smeddle, M.I.Mech.E., President of the 
Institution, seventeen papers were presented 
for discussion, in addition to a paper ‘“‘ The 
Properties of Aluminium,” by E. G. West, 
Ph.D., which was not introduced but was kept 
available for reference. 

The morning’s session was devoted to a dis- 
cussion of theoretical and experimental aspects 
of design, while the afternoon was concerned 
with recent practical experience both in this 
country and elsewhere. 

The papers which formed the subject of the 
morning session were ‘General Aspects of 
Design in Aluminium,” by J. F. Thring, “‘ Stress 
Analysis of Integral Vehicle Structures,” by 
Professor D. N. de J. Allen, M.A., and D. W. 
Windle, “‘ The Crumpling of Tubular Structures 
under Impact Conditions,” by Professor Sir 
Alfred Pugsley, D.Sc., F.R.S., and “‘ Construc- 
tion of Aluminium Vehicles,” by S. White. 

In the afternoon, the meeting discussed A. W. 
Manser’s paper ‘“‘ Experience with Subway 
Rolling Stock,” which was followed by “‘ British 
Railways’ Experience with Light Alloy Diesel 
Railcars,” by A. E. Robson, and ‘‘ Assessment 
of cciuies Obtained with Lightweight Rolling 
Stock,” by F. L. Stafford. Mr. D. C. Brown, 
President-Elect of the Institution, then intro- 
duced and reported on five papers dealing with 
developments abroad. These were “* Experience 
in Canada,” by R. A. Campbell, transportation 
director, the Roberval and Saquinay Railway, 
Aluminium Company of Canada ; ‘“ Experience 
in France,” by Monsieur Dupré, general works 
manager, Société de Construction et de Repara- 
tion de Materiel Ferroviaire, Rheims ; ‘* Ex- 
perience in East Africa,” by J. Hudson, chief 
mechanical engineer, East African Railways 
and Harbours, Nairobi, Kenya; ‘‘ Experience 
in Germany,” by Dr.-Ing. A. Mielich, Abteilungs- 
Prasident, Bundesbahn-Zentralamt, Minden ; 
and ‘Experience in the United States of 
America,” by G. B. Hauser, manager, railroad 
section, Sales Development Division, Aluminium 
Company of America. 

Annual world output of aluminium now runs 
at an estimated 4,500,000 tons, and British output 
of semi-manufactures alone amounts to almost 
350,000 tons per annum. While road vehicles 
use about one-fifth of this—thus constituting 
the largest group of consumers—railway vehicles 
and ships account for only 1-5 per cent each, 
although the metal and its alloys are becoming 
increasingly popular in these fields too. Gener- 
ally speaking—as Mr. Thring’s paper explained— 

‘rolling stock applications are as yet confined 
largely to the United States, Canada, and 
Europe, where the special accent has been 
on freight cars, special trains and prototypes, 
while the United Kingdom seems to be the 
only country where passenger vehicles using 
aluminium have been built in commercial 
quantities. 

In view of the competition from road 
transport, it seems likely that serious attempts 
will soon become necessary to improve 
the ratio of useful load to tare weight, which 
will undoubtedly lead to a wider use of light 
alloys. 

Much valuable design information can be 
obtained by commercial stress analysis replacing 
the real structure by an idealised two-dimensional 
one according to Professor Allen’s and Mr. 
Windle’s paper.. The resulting system of simul- 
taneous equations may be solved numerically 
for linear and rotational displacements at the 
joints, using an electronic computer ; from these 
results, the other unknowns (stresses, strains 
and- moments) are calculated. In his paper, 


Sir Alfred Pugsley was concerned with improv- 
ing the ‘“crash-worthiness”’ of vehicles, i.e. 
their ability to decelerate in collisions at a safe 
rate and, while remaining substantially intact, 
to yeaa kinetic energy by local crushing at the 
ends. 

These requirements, it would appear, are 
more successfully fulfilled by tubular structures 
than by the traditional strong chassis with 
weaker superstructure. Static and dynamic 
tests of idealised structures are described which 
make it appear that a deceleration of 4g is 
practicable with monocoque structures suffering 
crumpling at the ends only. Although energy 
absorption by folding or by tearing seems to be 
of the same order of magnitude, folding is 
preferable from the safety angle. To induce it, 
the impact must occur more or less evenly over 
the whole end of the vehicle, and, accordingly, the 
suggestion is made that the buffers should be 
designed to withdraw or collapse under a suitably 
low load. 

For the 464 motor and trailer coaches now 
being built for the Metropolitan Line, a simpli- 
fied and therefore more competitive light alloy 
design has been ordered by the London Transport 
Executive. This formed the subject of Mr. 
White’s paper, which also described in detail 
the laboratory tests carried out on a one-third 
full-scale model. In addition, an analysis was 
given of the use offight alloys in several other 
designs of rolling gtock. 

Some comments on the use of aluminium in 
railway rolling stock were made by Dr. Reginald 
Bennett, M.P., who attended the luncheon in his 
capacity as chairman of the Parliamentary and 
Scientific Committee. He referred to the.fact 
that aluminium panelling in certain coaches of 
British Railways had had a satisfactory service 
life so far of forty-five years, and that 1000 tube 
line coaches with aluminium exterior panelling 
were now being built for London Transport after 
nearly ten years’ service experience with ninety 
all-aluminium coaches on the District Line. 
British Railways had at least 500 aluminium 
diesel railcars in service, apart from the interior 
fittings and slam doors which were made as 
aluminium castings for many ordinary main-line 
and suburban coaches. 


Gauge Snubber for Hydraulic Systems 


PRESSURE gauges fitted to the air chambers of 
the hydraulic accumulators may be subject 
to rapid and frequent pressure changes over a 
wide pressure range. Under these circum- 
stances there is a risk of gauge failure through 
fatigue, almost unavoidably resulting in a disas- 
trous loss of air pressure. To prevent such a loss 
of air either through a small leak or complete 
destruction of the gauge, the Hymatic Engineering 
Company, Ltd., Redditch, Worcs, has designed 
a gauge snubber, under the designation “‘ SAG- 
201-001.” 

This consists of a small high-pressure chamber 
containing a ‘“‘ bag’’ diaphragm, to one side of 





This snubber to protect pressure gauges is approved 

for use on aircraft. It has been tested at temperatures 

between —26 and +45 deg. Cent. and is suitable for 
pressures up to 4000 Ib. per square inch 


which the air in the pressure vessel is admitted, 
On the other side is an outlet to the gauge, 
restricted by a porous metal filter. The chamber 
on the gauge side of the diaphragm and the line 
between the snubber and the gauge is filled with 
oil to transmit pressure changes from the air 
side of the diaphragm to the gauge. 

The capacity of the snubber and the movement 
of the diaphragm is such that the air in the 
gauge can be compressed to give an accurate 
transmission of pressure. If the gauge should 
fail, oil leaks from the point of failure, thus 
allowing the diaphram to move towards the 
gauge end of the chamber until it is supported 
by the porous metal restriction, where it remains 
leaktight and prevents any loss of air. 

The weight of the gauge snubber, including 
approximately 8in of pipe (filled with oil and 
sealed before dispatch), is approximately 0-36 lb. 
The restriction provided by the porous metal 
and by the viscosity of the oil serves to smooth 
out pressure fluctuations to the gauge and thus 
reduces the risk of fatigue failure. 

The snubber has been subjected to endurance 
tests between the temperatures of —26 deg. 
and +45 deg. Cent., and has satisfactorily 
completed over 350,000 cycles of pressure. 
These tests were carried out at pressures between 
3000 Ib and 1200 lb per square inch, but the unit 
is suitable for pressures up to 4000 lb per square 
inch. 

(Reply Card No. E.9462) 


British Investment Casters’ Technical 
Association 


THE second annual conference of the British 
Investment Casters’ Technical Association was 
held in London last week and two days were 
devoted to technical sessions at which a number 
of papers were presented and discussed. These 
papers included the following : ‘* Metallurgy of 
Cast 13 per cent Cr. Steel,’’ by Mr. J. Beech, of 
the British Steel Castings Research Association ; 
** Specifications and Mechanical Properties of 
Investment Castings,” by Mr. L. S. Taylor, of 
G. L. Willan, Ltd., and Mr. A. G. Mason, of 
Deritend Precision Castings, Ltd.; ** Some 
Experiences with Vacuum Casting into Invest- 
ment Moulds,” by Mr. L. S. Taylor ; ‘* Industrial 
Refractory Crucibles,’’ by Dr. F. W. Haywood 
and Mr. F. George, of Refractory Mouldings 
and Castings, Ltd.; ‘“‘ The Dimensional Aspects 
of Lost Wax Investment Casting,” by Mr. N. 
Mason, of Firth Vickers Stainless Steels, Ltd.; 
“A Hot-Tearing Problem in a Part Cast in a 
Low Mn-Ni-Cr-Mo Carburising Steel,’’ by Mr. 
Claude Watts, of Precision Metalsmiths, Inc.; 
and “ The Investment Foundry Facilities and 
Processes Used by Precision Metalsmiths, Inc.,” 
by Mr. Leo. E. Carr. 

At the annual dinner of the Association, the 
principal speaker was Mr. John H. Osborn, 
who, in proposing the toast of the Association, 
pointed out that the development of the invest- 
ment casting industry had resulted largely from 
the requirements of the aircraft industry and 
much of its work had been initiated from 
Government departments. He said that in view 
of the amount of research this relatively new 
branch of industry still had to carry out, advan- 
tage should be taken by the Association of the 
financial assistance and facilities available from 
the Government and the D.S.I.R. Future 
prosperity could only be assured by the develop- 
ment of new techniques and methods of produc- 
tion, which made it essential that research should 
be maintained at a high level. Responding to 


this toast, Mr. D. H. Armitage, the chairman, 
spoke of the good work being done by the 
various committees of the Association, and the 
opportunities investment casters had in their 
ability to introduce new methods of production 
which could benefit many branches of industry. 
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One of the A.E.I. 1100 h.p., a.c. winders in No. 1 tower at Kellingley colliery, Yorkshire. At present it is 


employed on the sinking of a 2400ft shaft. 


Dual-Purpose Mire Winders in 
Yorkshire 


Four dual-purpose tower-mounted mine 
winders have been supplied by the Heavy Plant 
Division of Associated Electrical Industries, Ltd., 
for the National Coal Board’s Kellingley colliery 
in Yorkshire. Two of these winders, each driven 
through a co-axial reduction gearbox by a 
1100 h.p. a.c. motor, are in use in No. 1 tower 
at the colliery. 

These multi-rope friction winders are the first 
in Britain to be mounted in a tower and used 
as drum winders for sinking a shaft. One of 
the winders is illustrated here. No. 1 Shaft at 
Kellingley will eventually be 2400ft deep. When 
coal production begins, the machines will be 
employed as four-rope friction winders, with 
push-button control. 

Two other winders, twice as powerful, have 
been installed in No. 2 tower. These, too, will 
be used both for shaft-sinking and for raising 
coal. Each winder will be driven through a 
twin-input gearbox by two motors of the same 
rating as those in No. 1 tower. On all four 
winders the A.E.I. system of dynamic braking 
is used, so that the mechanical brakes are 
needed only to bring the cage to rest. Power is 
supplied to the motors directly at 11kV. The 
depth indicator on each driver’s desk houses 
selsyn receivers powered by similar transmitters 
driven by the drum. A simple three-core cable 
provides the connection. 

The accuracy and safety of this method are 
stated to compare favourably with that of a 
long-shaft drive, which may be difficult to 
install and maintain in the rather confined 
accommodation of a tower-mounted winder. 
As a precaution against the possibility that 
cable faults might produce misleading informa- 
tion on the indicator, a special protective 
system was developed, so that an error on the 
indicator automatically results in the shutting- 
down of the winder. 

M. B. Wild and Co., Ltd., of Birmingham, 
supplied the mechanical parts of the winders. 

[Reply Card No. E9471] 


Bin-Level Controller 


_ A BIN-LEVEL controller for regulating and 
indicating the level of materials in bulk storage 
containers, has been placed on the market by 
Henry Simon, Ltd., Stockport. 

The instrument, to be seen in the accompany- 


Later it will be used for raising coal 


ing illustration, is operated by compressed air, 
and can be used with most types of solids or 
liquids, including cohesive materials such as 
flour or cement. 

It consists of a small casing about 9in square 
which houses a pressure valve, a pressure 
switch and an air motor. A simple paddle, 
normally about 16in long, is connected to the 
air motor by a spindle projecting through the 
side of the casing and, when the instrument is in 








Level controller for bulk storage containers 


position, the spindle passes through the bin 
wall or roof, the casing being outside the bin 
and the paddle inside. The paddle is oscillated 
by the air motor with a continuous see-saw 
motion, and its movement is hampered or 
stopped when the level of the bin contents 
reaches the paddle vanes. Interference with the 
movements of the paddle immediately activates 
a pressure switch which operates a light, sounds 
an alarm or initiates controlling action to the 
equipment feeding the bin. The pressure valve 
can be finely adjusted to give instant reaction 
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even on a stock which offers little resistance to 
the paddle movement. 

In dusty atmospheres, or where hazardous 
materials are being stored, all electrical parts of 
the controller can be positioned away from the 
site or, in some cases, be replaced completely 
by pneumatic equivalents. On multiple instal- 
lations a common reducing valve is normally 
supplied to serve all the instruments and if | 
required this, and the pressure switches, can 
also be positioned away from the bins. 

All that is required for the fitting of this 
‘** Bindex ’’ controller, as it is known, is a l4in 
diameter hole through the bin wall or roof to 
take the spindle. The minimum air pressure 
supply required is 15lb per square inch, the 
approximate air consumption of a single instru- 
ment being 0-19 c.f.m. free air and the norma’ 
operating pressure 8 lb per square inch. 

[Reply Card No. E9472] 


Synchronous Digital Control of Four- 
Channel Spot Welder 


A NEw design of fully synchronous digital 
control for a four-channel spot welder is an- 
nounced by Sciaky Electric Welding Machines, 
Ltd., Slough. This control system, the “* Synchro- 
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Cabinet for synchronous control of four-channel spot 
welder 


spot,”’ is suitable for use with any spot welder 
or projection welder and is claimed to yield 
reductions in power demand by eliminating 
transients. Accurately controlled welding speeds 
in excess of 750 spots per minute are stated to 
be possible. Phase shift heat control, which 
eliminates tap-changing and enables critical 
weld settings to be obtained, is an inherent pro- 
perty of the “‘ Synchrospot ’’ system. 

The control equipment consists of a four- 
stage ‘‘ Dekatron’”’ timer,’ a heat control and 
an ignition contactor housed in a fabricated 
steel cabinet, which occupies a floor area of only 
12in by 18in. Separate chassis, mounted on 
slides, carry the “ Dekatron”’ timer and the 
heat control, the connections being made 
through plugs and sockets. 

There are controls for four synchronous time 
ranges, of 1 to 90 cycles each, for ‘* Squeeze,” 
““ Weld,” ‘ Hold,” and ‘Off’? and for the 
complete machine control circuit, including 
all initiation relays and air valve rectifiers. All 
the control valve dials and switches are visible 
through a ‘* Perspex’? window with a separate 
lock for the use of the machine setter. The 
ignition and main connections are protected 
by a locked door for the use of maintenance 
personnel. 

[Reply Card No. E9473] 
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Unemployment 


The Ministry of Labour announces 
that on May 16 there were 341,148 persons 
(241,936 males and 99,202 females) registered 
as unemployed in Great Britain, of whom 
333,075 were wholly unemployed and 8063 
temporarily stopped from work. Between 
April 11 and May 16, unemployment fell by 
50,000, of whom 48,000 were among the 
wholly employed and 2000 were among the 
temporarily stopped. Unemployment fell by 
38,000 among adults and by 12,000 among 
boys and girls. Expressed as a proportion 
of the estimated number of employees, 
unemployment in May was 1-5 per cent, 
compared with 2-2 per cent in May, 1959, 
and 1-8 per cent in April this year. 

In the five-week period ending May 11, 
it is stated, the employment exchanges filled 
207,212 vacancies. The number of vacancies 
notified but remaining unfilled on May 11 
was 326,871, an increase of 21,042 on the 
number a month ago, on April 6. 


Sheet Steel 


The Parliamentary Secretary to the 
Ministry of Power, Mr. George, was ques- 
tioned in the House of Commons on Monday 
about sheet steel imports and about deliveries 
by United Kingdom producers. In _ his 
reply, Mr. George stated that, in the first 
quarter of this year, sheet steel imports were 
110,000 tons higher than in the comparable 
period of 1959, the increase in cost being of 
the order of £8,000,000. 

Mr. George went on to say that between 
the first quarter of 1959 and the first quarter 
of this year, net deliveries of sheet from 
United Kingdom sources increased by 26 per 
cent, or 146,000 tons, the bulk going to home 
consumers. Home consumption increased 
by 176,000 tons or 32 per cent and demand 
by even more as consumers built up stocks 
which had been run down. For the moment, 
Mr. George added, imports were inevitable 
to sustain industrial output, but the level 
of sheet steel production was rising at a 
rate of 250,000 tons annually. Sheet steel 
production capacity, he explained, rose 
from 2,000,000 tons to 2,250,000 tons in 
1958 ; it went up to 2,500,000 tons in 1959. 
This year capacity was expected to reach 
2,750,000 tons and next year 3,000,000 tons. 
Thereafter, the output of sheet was expected 
to be ample for any demands. 


Overseas Trade 


The final figures issued by the Board 
of Trade for United Kingdom trade in April 
show that exports were valued at £307,300,000. 
Re-exports have been valued at £11,500,000 
and imports at £375,500,000. After adjust- 
ment to eliminate normal seasonal variation, 
exports in the three months, February 
to April, were 2 per cent more than in the 
preceding three months, November to 
January, compared with an increase of 4 per 
cent between August-October and November- 
January. The underlying trend of exports, 
states the Board of Trade, still seems to be 
definitely upward. Exports in the first 
four months of this year were 9 per cent 
above the average 1959 level. 

The suggestion in the March figures that 
the rise in imports was moderating received 


some confirmation in April, states the 
Board. After seasonal adjustment, imports 
in the last three months were 24 per cent 
greater in value than in the previous three 
months ; the increase between the three 
month periods ended in October and in 
January had been 8 per cent. 

The Board of Trade statement shows that 
half of the increase of United Kingdom 
exports in the three months compared 
with a year earlier was accounted for by 
engineering products. Machinery exports 
were £11,000,000 or 15 per cent greater, 
exports of agricultural and _ tracklaying 
tractors were up by £2,500,000 a month 
and there were substantial increases among 
most other items in the non-electrical group. 
Exports of textile machinery were 24 per 
cent higher, new aircraft engines 41 per cent 
higher, machine tools 38 per cent higher 
and office machinery 37 per cent ‘higher. 
Exports of cars increased by 38 per cent or 
£7,000,000 a month, whilst exports of com- 
mercial vehicles were 28 per cent up on a 
year earlier. Exports of aircraft, ships and 
railway vehicles, the statement continues, 
were substantially below the level of a year 
earlier. 

The increase of 18 per cent in imports 
compared with a year earlier represented 
additional imports at the rate of £58,000,000 
a month. Imports of engineering products, 
which were 44 per cent higher, accounted for 
£9,000,000 a month. Machinery imports 
were greater by nearly £4,000,000 a month, 
and imports of ships and boats at an average 
rate of £1,200,000 a month, were at a much 
higher level than a year earlier. Imports of 
scientific instruments, &c., showed an in- 
crease of 52 per cent, and imports of motor 
vehicles and parts were greater by £2,300,000 
a month than a year earlier. Imports of 
cars were up by nearly £1,700,000 a month, 
the monthly rate of import, the statement 
adds, being nearly four times that of a year 
earlier. Imports of motor bicycles were up 
by 49 per cent. 


Coal and the Gas Industry 


Speaking at the annual meeting of 
the Institution of Gas Engineers on Tuesday, 
the president, Mr. D. D. Melvin, said that 
neglect of the coal industry by Britain could 
bring great danger to the country’s indepen- 
dence and long-term prosperity. Mr. 
Melvin, who is a member of the Scottish Gas 
Board, added that if the gas industry neg- 
lected coal it would be to the detriment of 
the country. He suggested that coal market- 
ing policy should ensure that the best possible 
use was made of each ton of coal and that 
the gas industry could help the coal industry 
in this respect. Oil, imported liquefied 
petroleum gases and natural gas should be 
complementary to energy requirements 
derived from native sources. If oil was to 
be permitted free entry to Britain at its 
present prices, Mr. Melvin commented, the 
gas industry should be given equal access to 
natural gas and/or liquid petroleum gases. 
It was, he thought, doubtful wisdom to allow 
circumstances to develop which could lead 
to more reliance by the gas industry and by 
industry generally on imported raw materials 
while the country’s coal resources were 


neglected. Much of the world’s oil, Mr. 
Melvin pointed out, lay in troubled political 
areas where local pressures were attempting 
to secure a greater return from their natural 
resources. These countries would continue 
to be conceded a growing return from their 
exports and, as their skill increased, they 
would process the crude oil and market 
refined products. A run-down coal industry, 
then, he remarked, would be of little value in 
bargaining. 


Iron Castings 


The total output of iron castings in 
the first quarter of this year was 1,032,900 
tons, which was 44 per cent higher than in 
the final quarter of 1959. The Joint Iron 
Council’s comment is that the steady trend 
of expansion which was established during 
the latter half of last year is continuing. In 
its analysis of the first quarter’s figures, the 
Council says that only in the building and 
domestic castings section was output lower 
than in the preceding quarter ; the reduction 
was marginal leaving the rate of production 
in the first quarter of this year 114 per cent 
higher than in the comparable quarter of 
1959. The first quarter’s figure for auto- 
mobile (including tractor) castings was 4:5 
per cent above the last quarter of 1959 and 
that for engineering castings was 6-5 per 
cent higher. Ingot mould production rose 
by 10 per cent between the two quarters by 
reason of the continuing high rate of activity 
in the steel industry. The output of the 
railway equipment section was 9-3 per cent 
higher than in the fourth quarter of 1959, 
though it was still lower than a year ago. 

At the end of March, the Joint Iron 
Council reports, there were 129,500 people 
employed in the ironfounding industry. 
That was 2000 more than at the end of 
December and 6000 more than at the end 
of March, 1959. 


Non-Technical Careers in Electricity 


An _ illustrated handbook entitled 
“* Careers in Electricity Supply,” which has 
just been published by the Electricity Council 
(Education and Training Branch), describes 
opportunities for non-technical entrants to 
the clerical, administration, and sales and 
service staff. Sources of recruitment, quali- 
fications required, the nature of the work, 
opportunities for promotion, and training 
facilities within the industry are dealt with 
for each branch of the service. Attention is 
drawn also to the openings for those with 
special skills, such as tracers, draughtsmen 
and draughtswomen, telephone and _ tele- 
printer operators, some of whom may join 
direct from school and be trained on the job. 
To meet the need for senior administrators 
and non-technical managers, many posts are 
filled by arts graduates, some of the boards 
and divisions recruiting direct from the uni- 
versities, particularly to the secretarial and 
accountancy training schemes. The booklet 
concludes with a diagrammatic careers chart 
showing normal avenues of promotion in the 
various branches. Copies of the booklet 


are obtainable on application to the Educa- 
tion and Training Officer, Electricity Council, 
Winsley Street, London, W.1. 
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Appointments 


COLONEL P, A. ADAMS has joined Ford and Walton, 
Ltd., as chief engineer. 


Mr. P. W. FAULKNER has been appointed deputy 
managing director of Rank-Xerox, Ltd. 


Mr. DUNCAN CurRIE has been appointed produc- 
tion engineering manager at Chrysler Motors, Ltd., 
Kew. 


B.T.R. INpustrigs, Ltd., has announced the 
appointment of Mr. F. S. Lloyd as purchasing officer 
for the B.T.R. group. 


THE ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS announces that Lord Verulam is to 
succeed Sir Josiah Eccles as President next October. 


Mr. ALAN HavarpD has been appointed public 
relations officer of the British Road Federation in 
succession to Mr. Allan White, who has taken up an 
appointment with the Taylor Woodrow Group. 


THE GENERAL ELECTRIC COMPANY, Ltd., Engineer- 
ing Group, has announced the appointment of Mr. 
J. L. Orme, A.M.I.E.E., as deputy chief engineer 
for the London, eastern and southern areas. 


Arr Vice-MARSHAL SiR LAURENCE SINCLAIR has 
been appointed controller of ground services in the 
Ministry of Aviation, in succession to Mr. E. A. 
Armstrong, who is retiring from the public service. 


THE Gas CounciL has announced the appointment 
of Mr. Denis E. Rooke, A.M.I.Mech.E., as develop- 
ment engineer to take charge of the new development 
and planning section which the Council is establish- 
ing. 


THE BritisH AIRCRAFT CORPORATION has an- 
nounced the following appointments: Mr. Geoffrey 
E. Knight, commercial manager; Mr. Eric L. 
Beverley, sales manager (guided weapons); and 
Mr. Reginald H. Sawyer, chief accountant. 


Mr. R. L. Fenwick is joining Technicon Instru- 
ments Company, Ltd., as sales manager with effect 
from June 1. Mr. Fenwick will spend two months 
in New York on joining the company, having exten- 
sive training in the research laboratories of the 
parent corporation. 


Mr. H. CROWTHER has been appointed chairman 
of Baker Perkins (Exports), Ltd., and has been 
succeeded as managing director by Mr. H. S. Har- 
greaves. Mr. A. I. Baker, chairman of Baker Perkins, 
Ltd., the parent company and formerly chairman of 
the export organisation, will continue as a director. 


SHEEPBRIDGE EQUIPMENT, Ltd., Chesterfield, has 
announced the appointment of Mr. H. J. Hall, a 
former works manager in the Sheepbridge Engineer- 
ing Group, to general manager. Mr. E. G. Scrannage 
has been appointed works manager. Mr. J. H. 
Lomas is no longer employed by the Group. Mr. 
A. Elliott has taken over the position of chief buyer 
for the Sheepbridge Engineering Group. 


THE BRITISH BROADCASTING CORPORATION 
announces the appointment of Mr. W. E. C. Varley, 
A.1LE.E., as superintendent engineer, transmitters, 
in succession to Mr. E. F. Wheeler, M.I.E.E., who is 
to retire on June 15 after thirty-six years’ service. 
Mr. M. H. Hall has been appointed assistant super- 
intendent engineer, London television studios, in 
succession to Mr. H. Walker, A.M.I.E.E., who is 
retiring after nearly thirty years service with the 
B.B.C. Mr. W. D. Hatcher will succeed Mr. Hall 
as engineer-in-charge, London television studios. 


THE ENGLISH ELECTRIC COMPANY, Ltd., states that 
arising out of the merger of the aircraft and guided 
weapons interests of Vickers, Ltd., Bristol Aeroplane 
Company, Ltd. and the English Electric Company, 
Ltd., by the formation of British Aircraft Corpora- 
tion, English Electric Aviation, Ltd., announces the 
following changes on the board of directors : Lord 
Nelson of Stafford, Sir Archibald Forbes and 
Sir John Woods have retired from the board. Sir 
Conrad Collier has retired from the position of chief 
executive, guided weapons division, and also from 
the board. The Viscount Caldecote, formerly 
deputy managing director, becomes managing director, 
in which capacity he will also act as chief executive, 
guided weapons division. The following have been 
appointed new directors of the company : Mr. L. H. 


Bedford, director of engineering, guided weapons 
division ; Mr. R. F. Creasey, director of engineering, 
aircraft division; Air Commodore S. Graham, 
commercial director, aircraft division; Mr. G. R. 
Jefferson, chief engineer, guided weapons division ; 
Mr. A. T. Slater, manager, guided weapons division. 
Wing Commander R. P. Beaumont, manager, 
flight operations and chief test pilot, has been 
appointed a special director. 


Vickers, Ltd., announces that arising out of the 
merger of the aircraft and guided weapons interests, 
of The English Electric Company Ltd., Bristol 
Aeroplane Company Ltd., and Vickers Ltd., by the 
formation of British Aircraft Corporation, Ltd., the 
following changes are announced in the organisa- 
tion of the Vickers Group: Vickers-Armstrongs, 
Ltd.: Mr. A. O. Bluth, Sir George Edwards, and 
Mr. T. Gammon, M.I.Mech.E., will resign from the 
board of directors with effect from June 16. Mr. 
Bluth and Sir George Edwards remain directors of 
Vickers, Ltd. The South Marston works of Vickers- 
Armstrongs (Aircraft), Ltd., will be excluded from 
the merger, and on June 16 will be taken over by 
Vickers-Armstrongs (South Marston), Ltd., which 
has been formed for this purpose. The board of 
directors of the new company will be as follows : 
Mr. W. D. Opher, M.I.Mech.E. (chairman), Mr. S. P. 
Woodley (general manager), and Mr. J. H. Robbie. 
Vickers (Aviation), Ltd. As already announced, 
financial responsibility for types of aircraft and 
missiles already in production will remain with the 
appropriate principal company. As regards Vickers, 
Ltd., this responsibility will be operated through 
Vickers (Aviation), Ltd., which has been dormant 
since 1938, when the aircraft interests of Vickers were 
transferred to Vickers-Armstrongs, Ltd. The board 
of directors of Vickers (Aviation), Ltd., will be as 
follows : Mr. R. P. H. Yapp (chairman), Mr. N. H. 
Jackson, Mr. J. H. Robbie, Sir Leslie Rowan. The 
secretary of both Vickers-Armstrongs (South Mar- 
ston), Ltd.. and Vickers (Aviation), Ltd. is Mr. H. E. 
Scrope and the registered offices are at Vickers House, 
Broadway, Westminster, S.W.1. 


Business Announcements 


Dymet ALLoys, Ltd., has now completed its move 
from Croydon to Frimley Road, Camberley, Surrey 
(telephone, Camberley 4433-4). 


R. J. RICHARDSON AND Sons, Ltd., Commercial 
Street, Birmingham, 1, has formed a new division to 
be known as Site Shotblasting (Gt. Britain). 


BRITISH INSULATED CALLENDER’S CABLES, Ltd., 
states that as from June 11, the telephone number of 
its Dundee branch will be altered to Dundee 25726-7. 


THE INTERNATIONAL RECTIFIER COMPANY (GREAT 
BRITAIN), Ltd., has opened a new factory for the 
production of selenium rectifiers and silicon diodes 
at Oxted, Surrey. 


THE OWEN ORGANISATION, Kent House, Market 
Place, Oxford Circus, London, W.1, has announced 
the acquisition of Charles Clark and Son (Com- 
mercial Vehicles), Ltd. 


THE CAMBRIDGE INSTRUMENT COMPANY, Ltd., 
announces that its Nottingham office has moved to 
Century Insurance Building, Milton Street, Notting- 
ham (telephone, Nottingham 42612). 


AVELEY ELectric, Ltd., Ayron Road, Aveley 
Industrial Estate, South Ockendon, Essex, announces 
that it has secured the agency in the United Kingdom 
for all products of the Allen B. Du Mont Labora- 
tories Inc., U.S.A. 


ELGAR MACHINE Too. Company, Ltd., 172-178, 
Victoria Road, Acton, London, W.3, has been 
appointed exclusive distributor in the United King- 
dom for the vertical and horizontal injection mould- 
ing machines manufactured by P. Flesch Altenaer 
Strasse 10-12, Ludenscheid, Germany. 


THE HARLAND ENGINEERING COMPANY, Ltd., 
states that the transfer of the trading activities of 
Harland Drives, Ltd., to a division of the parent 
company took place on June 1. The business of 
Harland Drives, Ltd., is now carried on under the 
name of The Harland Engineering Company, Ltd., 
Drives Division, Berners House, 47-48, Berners 
Street, London, W.1. 


RICHARD COSTAIN, Ltd., 111, Westminster Bridge 


. Road, London, S.E.1, has bought a controlling 


interest in the Australian contracting firm of Hansen 
and Yuncken Pty., Ltd., Melbourne, Victoria. The 
company will be known as Costain-Hansen and 
Yuncken Pty, Ltd.. The present management will 
continue with Mr. C. R. Hansen as managing director, 
but Mr. D. J. Durack and other members of Richard 
Costain, Ltd., will join the board. 


THE BIRMINGHAM SMALL ARMS COMPANY, Ltd., 
states that negotiations for the sale of its subsidiary 
company, the Daimler Company, including the 
Daimler factory together with all plant and equip- 
ment, all stocks and work in progress covering car, 
bus and armoured vehicle production and the service 
and spares division, to Jaguar Cars, Ltd., have now 
been concluded, and that the whole of the share 
capital of the Daimler Company will be acquired by 
Jaguar Cars, Ltd., for a cash consideration in the 
near future. Production of Daimler cars, buses and 
armoured vehicles will be continued without inter- 
ruption. 


Contracts 


PARKINSON COWAN (MEASUREMENT, LTD. DIVISION) 
in association with its agent, Fraser and Chalmers 
(SA) (Pty.), Ltd., announces that it has received an 
order from the Capetown Municipality, South 
Africa, for over 20,000 Type 44 water meters. 


Gi_Bert-AsH, Ltd., has been awarded a contract 
for building three bridges for the new Sandiacre- 
Stapleford By-pass on the A.52 road between Not- 
tingham and Derby. The Ministry of Transport’s 
agent for the contract, which amounts to £213,777, 
is Nottinghamshire County Council (County Sur- 
veyor, Mr. R. A. Kidd, M.I.C.E.). A steel girder 
bridge of three spans over the railway lines at Toton 
and two bridges of prestressed concrete are to be 
built. 


RosertT M. DouG Las (CONTRACTORS), Ltd., has 
been awarded a civil engineering and building 
contract, valued at £2,000,000 for extensions to the 
Trostre and Velindre works in South Wales of 
The Steel Company of Wales, Ltd. Three other 
contracts, with a total value of £1,000,000 awarded 
to Robert M. Douglas (Contractors), Ltd., are for 
the erection of warehouse extensions for Typhoo 
Tea, Ltd., in Birmingham. the construction of factory 
extensions, roads and railway sidings for Tubes, 
Ltd., Desford, and work on the new continuous 
tube production plant and the stainless tube mill for 
the Talbot Stead Tube Company, Ltd. 


Miscellanea 


PRESERVATION FUND FOR WEBB TANK LOCO- 
MOTIVE.—A fund has been launched to raise the 
money necessary to preserve the last of the 0-6-2 
“coal tank ” locomotives designed by F. W. Webb 
for the former London and North Western Railway. 
This member of a class of 300 locomotives built 
between 1881 and 1897 is No. 58926 in the British 
Railways list and is the last survivor of the Webb 
engines as a whole. It is at present in Crewe Works 
yard awaiting a decision as to its fate. The British 
Transport Commission requires £666 for this loco- 
motive in order to satisfy its auditors. The preser- 
vation fund is being organised by Mr. J. M. Dunn, 
the Keeper’s Cottage, Brightling Park, Roberts- 
bridge, Sussex. 


SUPERSONIC AIRCRAFT RESEARCH.—It has _pre- 
viously been disclosed that Handley Page, Ltd., has 
taken a particular interest in the slender delta, for 
applications involving supersonic flight ; it is con- 
sidered that this configuration lends itself to model 
and small-scale investigation, since the narrow-angle 
delta is insensitive to ‘Mach number and, because 
detachment is specifically located at the leading 
edge, to Reynolds number. To exploit these advant- 
ages, a subsonic research aircraft, the ** H.P. 115,” 
is being built under contract from the Ministry of 
Aviation ; it is particularly intended to study stability, 
control and handling characteristics at take-off, 
approach and landing speeds. Although very many 


proposals for supersonic aircraft of extremely low 
aspect ratio have stemmed from the work of, say, 
Kuchemann, this will be the first practical flying 
machine of such a configuration. The “ H.P. 115” 
will be jet-propelled and is expected to fly this year. 
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Reconstruction of Norder- Elbe 
Bridge 


An important improvement to traffic in Hamburg will be affected this month, when 
the last section of the reconstructed bridge across the Norder-Elbe will be 
commissioned. Originally built in 1884-87, the bridge had a second, parallel 
series of spans added in 1929. In 1957, a third bridge was completed adjoining 
the latter structure, and a similar design now replaces the original spans. In 
conjunction with the modernisation of the Norder—Elbe Bridge, which is the 
major road coming over the River Elbe in the Federal Republic, the bridge across 
the Oberhafen Canal (Billhorn Bridge) has also been replaced, and extensive 
roadworks have been undertaken to the area, some of which are still in progress. 


| hee view of the importance of Hamburg as a 
centre not only for seaborne traffic, but also 
increasingly for north-south transit traffic— 
including traffic to and from the Scandinavian 
countries—the enlargement of the Elbe cross- 
ings has been a major point in the city’s develop- 
ment programme. It will be recalled that, 
within the Hamburg area, the River Elbe forms 
a delta of which the principal arms are the 
Norder- and Siider-Elbe. Immediately to the 
north lies the centre of Hamburg, and to the 
south, Harburg ; while the delta area comprises 
parts of Wilhelmsburg, and the districts of 
Veddel, Steinwerder, Waltershof, Altenwerder 
and Finkenwerder. The railway line from 


Hamburg to the south crosses the two arms of 
the Elbe, traversing Veddel and Wilhelmsburg ; 
in the immediate vicinity of this line runs the 
corresponding main road, supplemented by the 
terminal limb of the autobahn to Bremen and 
Hanover, which begins at Veddel and crosses 
the Siider-Elbe a short distance upstream from 


Fig. 1—Closing of upstream box girder span (June 26, 1957). 


the railway. Both the Harburg and the autobahn 
traffic have to pass over the Norder—Elbe 
Bridge, so that this locality has been for many 
years one of Hamburg’s chief traffic bottlenecks. 


HIsTORY 


Until the construction of the original bridge 
in 1884-87, the only regular connection across 
the river was by a steam ferry between Hamburg 
and Grasbrook, which, however, had to be dis- 
continued when the free port was opened in 
1888, as the port area was closed to the general 
public. 

The first Norder-Elbe Bridge was built with 
three equal spans of 101m (102m over pier 
centres), for which the Lohse design was adopted 
as had been done in the case of the nearby 
railway bridge. The lens-shaped Lohse girder 
comprises an upper arch, which is in compres- 
sion, and a lower arch facing upwards and in 
tension, the two being rigidly joined at the ends, 
which rest on elevated abutments. From these 





While the central arch girder bridge, dating 


from 1929, is being retained, the older structure at the back has now been demolished and replaced by a 
second box girder design. The Billhorn crossing is seen in the background on the right 


girders, which are connected by wind bracing 
across the top only, the deck is suspended by 
single vertical ties. Overall height at midspan 
was about 22m, the tension girder reaching 
down nearly tothe deck. In accordance with 
the taste of the time, the end portals were carried 
out as elaborate masonry structures, which 
presented the appearance of the city’s coat of 
arms. 

Already at the time of building the original 
bridge, provision was made as regards the piers 
and abutments for a second line of spans to be 
erected alongside the first one at a later date. 
This second bridge was not built until 1927-29, 
some forty years later. The same design was 
again adopted, but instead of lattice girders, 
deep plate girders were adopted. The material, 


which in the case of the original bridge had been 


puddle steel, now was a high-strength silicon 
structural steel with an ultimate strength around 
52 kg per square millimetre (33 tons per square 
inch) The capacity of the bridge was consider- 
ably greater, corresponding to class 45 according 
to German Standard DIN 1072, as compared 
with class 18 for the first design. 

The bridge survived World War II in spite of 
bomb damage, and narrowly escaped being 
blown up towards the end of the fighting. Within 
a few years it became clear, however, that its 
traffic capacity was inadequate, and complete 
reconstruction was decided upon as part of the 
general programme of traffic improvements of 


As it was impossible to close down the bridge 
completely, it was decided to carry the work out 
in stages spread over four and a half years. 

The first step consisted in extending the piers 
and abutments on the upstream side so that 
yet a third line of spans could be placed. At 
the same time the old foundation had to be 
reconstructed in preparation for strengthening 
and rebuilding the second bridge, and replacing 
the original bridge by a new structure. 

Our illustration, Fig. 1, shows the stage 
reached in June, 1957, when the third bridge was 
nearing completion. The view is taken from 
the upstream side, and shows the two older 
bridges in the background, as well as two 
spans of the Billhorn Bridge on the right. 

A section of the arrangement as it now 
appears is seen in Fig. 2. On completion of the 
upstream bridge B the other two were closed to 
road vehicles, and the trams were diverted from 
the centre bridge A to the old spans on the 
downstream side. Work on the centre bridge 
could then proceed freely. As clearance under 
the new bridges had to be maintained at the 
previous figure of about 7:4m_ because of 
shipping, the greater depth of the box-girders 
meant that the new decks were at a higher level. 
It therefore became necessary to raise the bridge 
A by about 2-8m so as to make the levels 
the same. The spans had to be strengthened, 
and after pulling down the old end portals, new 
steel portals had to be constructed for bridge A. 
This part of the work occupied the period from 
February, 1958, until the end of the year. 

Tram traffic having been restored to the 
centre spans, demolition of the old bridge began 
in January, 1959. Erection of the new bridge 
C started during last summer, and it is coming 
into service this month. 

In step with the reconstruction of the main 
crossing, the Billhorn Bridge was rebuilt in a 
similar manner. After adding a box-girder span 
on the upstream side, the central bowstring 
girder bridge was rebuilt. Afterwards, the 
downstream bowstring span was demolished, 
and replaced by another box-girder structure. 
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As part of this scheme two further river 
bridges in the neighbourhood have been rebuilt 
and a railway flyover has been constructed. At 
the same time major roadworks are being carried 
out in connection with the approaches and 
feeder roads on the Hamburg side, and it is 
hoped to complete these improvements in the 
course of 1961. 


REBUILDING OF PIERS 


The river piers of 1884—86 rest on flat concrete 
footings at —6m, on coarse sand which was 
additionally compacted by driving 30cm dia- 
meter wooden piles down to —12m. For protec- 
tion against scour, the foundations were enclosed 
by 26cm thick timber planking topped by heavy 
rock ballast. Vertical cracks appeared in the 
piers in the course of the years, caused by 
unequal settlement due presumably to differ- 
ential load distribution. 

In reconstructing and extending the piers, the 
cracks had to be made good, and the piers had 
to be heightened and lengthened on the down- 
stream side (Fig. 4). On the upstream side, 
new supports had to be created for superstruc- 
ture B. It was decided to keep these new sections 
structurally separate, although in appearance 
they form a continuation of the old piers. 
This obviated the possibility of damage from 
uneven settlement. Should such settlement 
occur, it would upset the alignment of the deck 
B with its neighbours, but this can be corrected 
by jacking up the deck supports. A tilting of 
the pier extension relative to the rest is prevented 
by dove-tailing the joint. 

Although a piled foundation for the pier 
extension was considered, this solution was 
rejected on both economical and technical 
grounds. Vibrations caused by driving the 
piles might have disturbed the old piers. The 
decision fell in favour of a caisson foundation 
of reinforced concrete cast at the site and lowered 
by screw spindles from staging erected in the 
river. The compressed air compartments of 
the caisson gave access to the river bed for the 
removal of obstacles and for judging the carrying 
capacity of the soil and determining the depth 
to which sinking was necessary. 

As the elevation in Fig. 4 shows, the pier 
extension overhangs its base on the side adjoin- 
ing the old pier. A _ tee-shaped foundation 
therefore became necessary to provide additional 
area on that side, while the load bearing area 
at the tip of the pier was reduced by a partial 
sand filling. The rectangular caisson chambers 
have an internal height of 2m, and were inter- 
connected by a manhole. 

In order to reduce the weight which had to 
be kept suspended from the staging, the con- 
crete thickness was kept as small as possible 
(22cm and 25cm for external walls, 15cm for 
internal bulkheads, 30cm for the caisson roof). 
The caisson was cast in four stages, during which 
time the buoyancy was adjusted by the addition 
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Fig. 3—Works assembly of upstream span of Billhorn Bridge 


of weak concrete filling and by flooding, so as 
to ensure that there was no uplift even at high 
tide, and that on the other hand the support 
spindles were not overloaded. The river bed 
was prepared by divers and excavated by suction 
pumps. After reaching the full depth at —12m, 
part of the foundation at the leading edge, 
which was not required to be load-supporting, 
was filled with sand behind wooden shuttering, 
and then the remainder was filled with concrete 
while still under air pressure. 

Each of the two caissons weighed 420 tonnes, 
of which up to 360 tonnes had to be supported 
by six screw spindles. The concreting and 
sinking required twenty-five days, the suction 
excavation to —12m was carried out in six days. 

In the rectangular top edge of the foundation 
a slot was formed into which steel sheet piling 
was inserted to enable the top of the pier to be 
constructed in the dry. This piling was anchored 
by reinforcement bars in the pier concrete. 

After completing the filling of the foundation, 
the reinforced concrete piers were constructed 
in the shelter of the sheet piling. The nose of 
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the pier, pointed at 84 deg., was built up first 
in granite masonry before pouring the concrete. 
The width of the pier tapers from 4m at the 
bottom to 3m at the top. A gap had to be 
provided at the top for allowing the inspection 
carriage to pass through. 

Continuous loading at the foundation edge 
amounts to 3:3kg per square centimetre up- 
stream and 3-7 kg per square centimetre down- 
stream, the maximum load under the most 
unfavourable conditions rising to 7:3 kg per 
square centimetre. 

Reconstruction of bridge A at its new level then 
took place. After removal of the rock ballast and 
a search of the site for unexploded bombs, and 
stripping off of the basalt cladding, the old piers 
were surrounded by sheet piling. The pile apron 
was carried down to the same depth as the 
original wooden piles(—12m), while the trans- 
verse piling between the two pier sections was 
driven to — 14m. 

Because of the lack of headroom under the 
bridge a special ramming procedure had to be 
adopted there. It was possible to line up 12m- 
long piles leaving a clearance of 1m between the 
tops and the bridge, which meant that only 
0-5m was left above the dolly. The piles were 
of a design with separate locks, which were 
used in two half-lengths of 6m per joint. One 
half-lock was tack-welded to the top of a pile, 
which would then be threaded on and rammed. 
The tack-weld was then cut through and the 
lock rammed down and rewelded, after which the 
upper half of the lock could be inserted. Finally, 
the piles were extended upwards by buttwelding 
on another 2-5cm. 
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be reserved for trams while the outer bridges will each carry three lanes of motor traffic as well as a cycle track and a footpath 
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SECTION A.A. THROUGH NORTHERN RIVER PIER. 
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SECTION B.B. 


Fig. 4—Reconstruction of river pier showing the separate section for the upstream box girder bridge 


Reinforced concrete was placed between the 
sheet piling and the pier structure, which was, 
in addition, traversed by five prestressed concrete 
beams. These helped to transfer vertical loads 
to the edges of the foundation. 

After injecting the cracks with cement mortar, 
the top of the piers were encased in about 50cm 
of concrete. The pointed downstream end was 
constructed in granite with a concrete filling. 

The rebuilding of the piers required 419 tonnes 
of sheet piling, 425 cubic metres of underwater 
concrete, 28 cubic metres of caisson concrete, 
889 cubic metres of concrete filling, 2350 cubic 
metres structural concrete with 225kg and 
300 kg of cement per cubic metre, about 145 
tonnes of structural steel, and 4-2 tonnes of 
prestressing cables. Excavations included 
10,000 cubic metres of rock ballast, and 1200 
cubic metres of sand from the caisson area. 

Principal contractor was the Hamburg branch 
of Wayss and Freytag A.G., together with the 
firm of Paul Hammers, Hamburg. 
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SECTION C.C. 





SUPERSTRUCTURE 
A general outline of the superstructures has 
already been given. The new spans B and C 
are continuous box girders, with an orthotropic 
deck of 304:7m length and of 15:75m overall 
width forming the top flange. The girders are 


Fig. 5 —Roller bearing of 
Norder-Elbe bridge for amc 
240 load 


tonnes and 





eras 205 mm 


1-79m wide and are set at 8m centres. With 
the inner girder about 3:08m high and the outer 
2:8m high, the deck has a transverse slope of 
1-5 per cent. The deck at the northern abut- 
ment is 504mm higher than at the other end, 
and the bottom flange is 350mm higher. With 
a radius of curvature of 23,000m, the highest 
point of the deck is approximately at the northern 
river pier. The width of the bottom flanges is 
2:2m. 

The main girders were fabricated in sections 
11-8m to 20-5m long, suitable for transport by 
rail. These sections were connected by riveting 
at the bottom flanges and webs, while the deck 
was welded throughout. The material was 
mainly steel ‘‘ St. 52” (ultimate strength 52 kg 
per square millimetre) and “ St. 37” (ultimate 
strength 37 kg per square millimetre) in thick- 
nesses of 10mm at the webs (12mm at the piers), 
10mm to 35mm at the bottom flange (reinforced 
by an additional 26mm at the points of largest 
bending moment), and 10mm for the deck. The 
latter, and the inside of the box girders, 180mm 
to 260mm high, are reinforced with longitudinal 
bulb angles, 180mm to 260mm high at 340mm 
to 360mm centres ; bulkheads are spaced inside 
the box girders approximately every 2:7m, with 
heavy bulkheads 17m apart. At the supports, 
strong cross girders are arranged which permit 
jacking. 

The bridge is fixed at the southern river pier 
where it rests on four cast steel supports which 
are placed slightly outside the girder centre line to 
give maximum width for the inspection carriage. 
At the other pier, and at the abutments, the 
bridge rests on small diameter single roller bear- 
ings. Fig. 5S shows such a bearing, which is 
capable of supporting 240 tonnes. It has a 
diameter of only 110mm and a total supporting 
length of 301mm. Because of the comparatively 
large movement of about +55mm, rack and 
pinion guides are fitted. The gap in the road 
surface at the abutments, due to end movement, 
is bridged by an arrangement of sliding plates. 

The cross girders are tee-sections with a web 
height of 610mm, whose comparatively close 
spacing of 2-67m helps to distribute point loads. 
Thus, of a single point load at the centre of one 
box girder, 35 per cent is transferred to the 
other. Measurements of deflection showed 
that, in general, an even greater proportion of 
the load is transferred. 

Pending the opening of bridge C, four 3m- 
wide traffic lanes have been provided on bridge 
B, leaving a 3m width for pedestrians and cyclists, 
and a reservation of 0-75m on the opposite side 
of the road. Later on, each of these bridges 
will carry three 3m-lanes of one-way traffic, 
leaving 3m for cyclists and 3m to pedestrians. 
The centre bridge A will normally remain 
reserved for trams. 

The surface of the foot and cycle paths and 
the reservations was constructed of prefabricated 
concrete slabs set in cement mortar, joints 
being caulked with tarred rope and filled with 
bitumen putty. The road deck was cleaned of 
rust, painted with thick coal tar-pitch solution, 
and covered with a 9mm thick layer of mastic 
containing 14 per cent bitumen. This was 
topped by 30mm of rolled asphalt followed by 
35mm of hot-poured asphalt. One longitudinal 
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and several transverse joints were provided in 
the topmost layer. 

The bridge sections were manufactured in 
Dortmund and sent to Hamburg for the most 
part by rail and barge. Sections sent by rail 
were transferred in Hamburg to barges, so that 
all major parts arrived at the site by water. A 
150-ton floating crane, seen in Fig. 1, was 
used to erect the bridge from both ends. Since 
the shallow banks did not permit the crane” to 
approach closely enough to the land, the end 
section had to be erected on temporary trestles 
in the river and shifted back on to the abutments, 
after which the rest of the erection proceeded 
cantilever fashion towards the middle. 

The main structure of each of the bridges B 
and C comprised 1317 tonnes of steel “‘ St. 52” 
and 213 tonnes of steel “St. 37.” The total 
steel weight was 1712 tonnes, which for a deck 
surface of 4820 square metres is equivalent to 
0-355 tonne per square metre. This may be 
compared with 2850 tonnes for bridge A which 
has a deck area of 4430 square metres, so that 
the specific steel weight of the older design is 
0-645 tonne per square metre. 


BILLHORN BRIDGE 


As the Oberhafen Canal is crossed at an 
angle of 55 deg., the bridge is a parallelogram. 
Fig. 5 illustrates one of the side spans during 
works assembly. Such a skew-shaped bridge is 
characterised by the fact that the load is 
transferred to the abutments mostly in the obtuse 
corners, while at the acute corners more or less 
strong lifting forces are experienced. 

Each side span takes the form of a box- 
girder bridge spanning 79:2m along the axis, 
and having an overall width of 15-75m at right 
angles to the axis. The main structure weighed 
420-1 tonnes, the total steel weight was 477 
tonnes, or 0:38 tonne per square metre. 


MAIN CONTRACTORS 


The overall control of the work lay in the 
hands of the Bridge and Structural Engineering 
Department of the City of Hamburg. Design, 
construction, and erection of the Norder—Elbe 
Bridge was the responsibility of Rheinstahl- 
Union Briickenbau A.G., Dortmund, which 
also designed the Billhorn Bridge and super- 
vised the contract, while the work was carried 
out by Rheinstahl Hamburg G.m.b.H., Stahl- 
— Fesers, Friedrich Kehrhahn and Carl Spaeter 

.m.b.H. 


Fusion Urged of Common Market, 
Euratom and E.C.S.C. 


On May 21 the senior vice-president of the 
High Authority of the six-nation European Coal 
and Steel Community, Dirk Spierenburg, urged 
rapid steps to draw Britain closer to the “‘ Six.” 
Addressing a meeting of the European Move- 
ment at Zwolle, Netherlands, he said the 
goal not only for the United Kingdom but 
also for the ** Six ” should be full British mem- 
bership of the Common Market. “Let the 
‘Six’ take a positive attitude. They should not 
fall back on the same reserved and negative 
attitude which for so long marked British policy 
towards the ‘Six.’ Let our British friends 
speedily have the courage and vision to take the 
Major step towards the European Economic 
Community.” This was not only an economic 
question, he said, but above all a political one. 
If Britain considered that the present situation 
between herself and the ‘‘ Six’ threatened her 
fundamental interests, that was a problem for 
the “Six” too, since it could damage the 
Western Alliance. Moreover, the easing of 
tension between Britain and the “ Six” would 
remove some of the opposition to the Europe of 
the “* Six,” which is now growing in Germany 
and Holland as a result of fears for their export 
markets outside the ‘* Six.” 

To improve relations in the immediate future, 
Mr. Spierenburg suggested two courses, the 
discussion of practical solutions to trade diffi- 
culties in a contact committee, as proposed by 
the Common Market Commission ; and the 
widening of existing co-operation with the 


Coal and Steel Community. Consultation in the | 


Council of Association could be extended to 
cover all sources of energy. 

For a final solution Mr. Spierenburg said it 
was desirable that negotiations be opened for 
Britain to join the Common Market. A Free- 
Trade area was no longer a serious proposition, 
and even in Britain the idea of a customs union 
was gaining ground. A customs union would 
require a degree of common policy, and joint 
institutions ; these were necessary even in the 
seven-nation European Free Trade Association 
(E.F.T.A.), however. “If it is true that a 
customs union requires some measure of common 
policy and certain joint institutions, I wonder 
whether these could not best be provided by the 
structure of the ‘ Six ’ itself.” 

At all events, Mr. Spierenburg declared, the 
fundamental features of the Common Market 
Treaty were not subject to negotiation. Britain 
should regard negotiations with the “ Six’ not 
purely as an economic step. She should also 
recognise the political significance of integration, 
and particularly its role in binding Germany 
firmly to the West. Once Britain took this 
hurdle, ‘“‘ The ‘Six’ should not hesitate, they 
should accept negotiation on British membership 
with a positive and constructive approach.” 

Elsewhere in his speech Mr. Spierenburg 
strongly urged the fusion of the executives of the 
three European Communities (the High Authority 
of the Coal and Steel Community, and the 
Common Market and Euratom Commissions) 
in a single executive for all three Communities. 
Such a body would carry greater weight in its 
dealings with Governments and private interests, 
Mr. Spierenburg stated. It would also avoid 
overlapping and waste of effort on such matters 
as transport, energy and labour policy. 


Re-Railing Crane for Electrified 
Lines 


Clearing of derailed rolling stock on overhead 
electrified lines has hitherto been hampered by 
the need of first taking down the conductor 
wires to allow cranes to operate. A new diesel- 
hydraulic crane, designed by Krupp-Ardeit 
G.m.b.H., Wiihelmshaven, allows this work to 
be carried out without interfering with the over- 
head wiring. The crane, which we show in the 
accompanying illustration, has a maximum 
lifting capacity of 40 tons. The length over 
buffers of the crane is about 10-58m, and its 
minimum height above the rails 4-28m, so that 
it fits the international loading gauge. 

The crane is supported on two three-axle 
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bogies and can move under its own power. 
For transport purposes, the transmission can be 
disconnected, when the crane can be hauled at 
the normal speed of goods trains, and can in 
fact be incorporated in such trains. In order to 
distribute during transit the weight more equally 
over the axles, part of the counterweight is 
lowered on to one of the bogies by means of 
hydraulic jacks. For re-railing work use can be 
made of a heavy lifting fork which is hinged on 
to the front of the crane platform and raised by 
means of the hook. This lifting fork is separately 
transported and -put in position by the crane 
itself at the site of operation. 

All movements are done hydraulically, the 
necessary pressure for the oil motors and 
hydraulic cylinders and jacks being produced 
by diesel-driven pumps. The boom can be 
hydraulically extended from 6m to Ilm. At 
maximum radius, 18 tons can be lifted in the 
direction of the track. With supporting jacks 
under the main frame, the all-round hoisting 


Capacity is 20 tons at 6m radius, which can be 


raised to 40 tons if the cantilevered lateral jacks 
are brought into operation. Two telescopic 
derricking cylinders allow the boom to be raised 
So as to give a height under the hook of up to 8m. 
This enables the crane to be used for other work, 
such as the erection of masts. 

A completely enclosed cabin with windows on 
all sides protects the driver and at the same time 
gives an all-round view. In the front of the 
superstructure there is mounted a winch which 
allows loads to be hauled from a distance to 
within the range of the hook. Built-in safety 
devices protect the crane from overloads as well 
as from contact with the overhead wires. 


Sandviken Extrusion Tube Mill 


The Sandvik Steel Works has decided to build 
a plant for producing steel tubes by the hot 
extrusion method under licence from the French 
company Cefilac. The main part of the mach- 
inery equipment will be delivered by the English 
Loewy company. The new mill, which is 
scheduled for operation at the beginning of 
1962, is primarily intended to increase the 
company’s production capacity of stainless steel 
tubes. Metallurgical production capacity for 
stainless steel will be expanded further. One 
expansion stage has just been finished, and the 
second one will be ready at the turn of the 
year. This will cost approximately 5,000,000 
Swedish Crowns, or about £360,000, while the 
cost of the mill will be six times this amount. 





40-ton re-railing crane with special boom for electrified lines 
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American Nuclear Congress and 
Atomic Exposition 


No. I 


The 1960 Nuclear Congress and the sixth International Atomic Exposition were 
held at the New York Coliseum from April 4 to 7 ; The congress was organised 
under the sponsorship of the Engineers’ Joint Council in co-operation with twenty- 


eight American and Canadian engineering institutions. 


The exhibition was 


sponsored by the Atomic Industrial Forum and presented a comprehensive picture 
of the current state of development in the application of atomic energy in American 
industry. 


i pine achievement of economically competitive 
costs for power from nuclear reactors is an 
important aim, and progress in this effort will 
pace the development of the American atomic 
energy industry as a whole. In order to advance 
more rapidly toward competitive power costs, the 
U.S. Atomic Energy Commission will select and 
emphasise work to promote this progress, even 
at the expense of some less essential activities. 
The plant costs and resultant power costs that 
could be achieved with present technology, as 
calculated at the end of 1959, are lower than those 
estimated as recently as a year ago. These new 
estimates result both from the further experience 
of building and operating power stations, and from 
increasingly definitive analyses of the potential of 
various reactor concepts. To realise these 
potentials, the Commission has pledged itself to 
continue its co-operation with the atomic energy 
industry, to support the industry’s efforts and to 
press forward with an effective development of 
power reactor technology. 

An indication of the status of the industry is 
the fact that eighteen civilian power reactors 
under construction or development as of Sep- 
tember 30, 1959, involve industry and Govern- 
ment commitments of more than 717 million 


; 





Fig. 1 (Above)—Shippingport Atomic Power Station, near Pittsburgh, Penn- 
sylvania, undergoing modification to raise the output of its pressurised water 
reactor plant to 150MW(e) 


Fig. 2 (Right)—Construction of 125ft reactor containment sphere for the 
110MW¢e). pressurised water reactor power station of the Yankee Atomic 
Electric Company in Massachusetts 


dollars, divided into about 465 million dollars by 
industry, and 252 million dollars by Government. 
Another 300 million dollars similarly is involved 
in commitments on other civilian reactor projects 
under construction or development, including 
170 million dollars for the new production 
reactor at Hanford and 26,000,000 dollars on a 
maritime propulsion reactor. On the eighteen 
civilian power reactors, about 240 million dollars 
had been spent, and 477 million dollars remained 
to be spent, as of September 30, 1959. Military 
expenditures for reactors also contribute to 
industrial activity. In this category there are 
commitments of 685-2 million dollars, including 
nuclear propulsion plants for the U.S. Navy, but 
excluding projects for the propulsion of aircraft. 
The 180MW Dresden Nuclear Power Station, 
the largest civilian plant in the United States thus 
far, went critical late in 1959: Two more large 


power stations — the Enrico Fermi Atomic 
Power Station and the Yankee Atomic Electric 
Company plant — are scheduled to reach 


criticality in 1960. The N.S. ‘* Savannah ”’ was 
launched in July and is scheduled to begin tests 
in mid-1960 with sea trials to follow. The 
Commission in August signed a contract with the 
Philadelphia Electric Company and the General 


Dynamics Corporation in support of their 
proposed 40MW plant. The Consumers Power 
Company of Michigan and the General Electric 
Company jointly proposed a new SOMW nuclear 
power station in December. Preliminary cons- 
truction was begun on the Experimental Gas- 
Cooled Reactor at Oak Ridge and on the New 
Production Reactor at the Hanford Works. One 
new small power reactor is planned overseas — a 
12-5MW plant in Japan. The Euratom plans 
still have not crystallised, but one definitive 
proposal, the 150MW SENN Power Station in 
Italy, is being evaluated as part of the Euratom 
programme. 

The domestic production of uranium has 
continued to increase and, coupled with imports, 
assures an adequate supply for Governmental and 
industrial needs. The atomic energy industry as 
a whole maintained or increased somewhat its 
level of operations. One major corporation 
withdrew from the reactor field, but its staff, 
activities and commitments were taken over by 
another organisation. The number of companies 
supplying and servicing the private and Govern- 
ment industry generally continued at levels 
adequate to current needs, and some companies 
have diversified their activities. To plan more 
effectively the effort for achieving competitive 
nuclear power, which is a key factor in the 
industry’s continued growth, the Commission is 
evaluating reactor concepts and developing 
guidelines for future research, development and 
construction of power reactors, with particular 
emphasis on*the period up to 1968. Early in 
1959, after a review of industrial studies by the 
staff of the Joint Committee on Atomic Energy 
of the Congress and by a special ad hoc committee, 
the Commission presented to the Congress a 
statement on the outlook for nuclear power. The 
objectives, as presented to the Joint Committee 
are to : (a) reduce the cost of nuclear power to 
levels competitive with power from fossil fuels in 
high energy cost areas of this country by 1968 ; 
(5) assist friendly nations now having high energy 
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Fig. 3—Recent construction progress at the 275MW(e) nuclear steam-electric generating station being 
built by the Consolidated Edison Company at Indian Point, New York 


costs to achieve competitive levels in about five 
years, this assistance to be extended mainly 
through clearly defined programmes of co-opera- 
tion; (c) support a continuing long-range 
programme to further reduce the cost of nuclear 
power in order to increase the economic benefits 
and extend these benefits to wider areas ; 


(d) maintain an American position of leadership. 


in the technology of nuclear power for civilian 
use ; and (e) develop breeder reactors to make 
full use of the nuclear energy latent in both 
uranium and thorium, recognising that U-235 
alone may not be sufficiently plentiful to meet 
U.S. needs over the long range. 


LIGHT WATER-COOLED REACTORS 


There is a relatively high probability that light 
water-cooled reactors in the reasonably near 
future can achieve competitive power in the high 
fuel cost areas of the United States where large 
single units are practical. In addition, water 
reactors also offer a longer range potential for 
being competitive in many other areas of the 
United States. Over the next four of five years, 
American research and development work on 
water reactors will be aimed primarily at solu- 
tions of the problems of nuclear superheat, 
increased fuel life, decreased fuel costs, simplified 
fabrication techniques, fuel management, simpli- 
fied and less costly containment methods and 
cheaper materials and methods of construction. 
A major effort will also be made to develop 
techniques for economically utilising plutonium 
as a fue] material in water reactors. The water- 
cooled reactor programme may be described 
under three categories: Pressurised Water, 
Boiling Water and Nuclear Superheat Reactors. 

Pressurised Water Reactors.—The pressurised 
water reactor concept is technologically well 
advanced and is the concept with which the 
United States have had the most experience. This 
experience has demonstrated that pressurised 
water reactors are safe, dependable and reason- 
ably easy to control. The capital costs of such 
a 300MWé(e) plant, as quoted recently by the 
manufacturers on a fixed-price basis, when 
taken in conjunction with fuel guarantees, 
indicate that the power produced from such 
a plant constructed now should be competitive 
over its life in high fuel cost areas of the United 
States where a plant of this size can be used. 

The present civilian power programme in the 
P.W.R. field includes the reactor at the Shipping- 
port Atomic Power Station, which will be 
modified to raise its power to 1SOMW(e) equiva- 
lent. It will continue to be operated to demons- 
trate the life potential of the present rod-type 
blanket elements as well as of the newly developed 
high power density flat oxide seed and blanket 





elements. The present core will then be replaced 
by the newly developed 15OMW(e) high power 
density flat plate oxide seed and blanket core. 
The reactor plant and its associated facilities will 
be used also to demonstrate further the technical 
and economic feasibility of the seed and blanket 
concept. The developmental cores to be in- 
stalled at Shippingport upon completion of the 
P.W.R. Core-2 lifetime test will depend on the 
result obtained in the development, testing, and 
operation of P.W.R. Core-2. For example, 
consideration will be given to the installation of 
still higher power cores if feasible and the 
utilisation of other fuel materials such as pluto- 
nium, uranium 233 and thorium in this reactor. 

Another P.W.R. civilian power station is the 
plant of the Yankee Atomic Electric Company at 
Rowe, Massachusetts, which is scheduled for 
criticality in 1960. It will operate initially at 
110MW(e). Among the important new features 
to be tested in this plant are stainless steel-clad, 
slightly-enriched uranium dioxide fuel elements 
and solution poison for shut-down control. 
Statistically, important utility operating and 
maintenance experience will be gained from this 
relatively large-scale reactor operating principally 
as a power producer. 

Two pressurised water reactors are being built 
by private industry without substantial Govern- 
ment assistance. A 151MW(e) reactor is being 
built by the Consolidated Edison Company of 
New York at its Indian Point Power Station, 
which, with conventional superheat, will produce 
275MW(e). It is scheduled to go critical in 1961. 
A 5MW¢(e) reactor experiment is to be added to 
the Saxton Nuclear Experimental Corporation’s 
plant at Liberty, Pennsylvania, and is scheduled 
to go critical in 1962. These plants will add 
much information to the technology of pres- 
surised water reactors. The Indian Point plant 
will provide important operating data for large 
water-cooled reactor systems and technical data 
on the use of thorium-U-235 fuel mixtures. 

A 40MWi(t) process heat reactor is to be built 
in California in co-operation with the U.S. 
Department of Interior and is scheduled to go 
critical in 1962. This reactor will explore the 
economics of reactors for the production of 
low-temperature, low-pressure steam for use by 
the process industries. Finally, a 16MW(e) 
prototype plant with 6MW(e) conventional 
superheat will be built primarily to demonstrate 
the economics of pressurised water reactors as 
small power reactors. This reactor will provide 
operating information important to the design of 
large pressurised water reactors. The feasi- 
bility of bulk boiling in pressurised water reactors 
will also be demonstrated in this reactor. Five 
proposals have been received for this reactor to 


955 


be built and the target date for criticality is 1962. 

In addition to these civilian developments, the 
U.S. Navy will put into operation a large number 
of nuclear powered submarines and _ surface 
ships in the next few years. The supporting 
research and development work for these 
reactors has contributed and will continue to 
contribute significant data to the civilian reactor 
programme. The natural circulation prototype 
reactor to be built at the National Reactor 
Testing Station may be of particular interest to 
the small power reactor programme. 

The U.S. Army Reactor Programme will also 
develop much information of value to the 
civilian reactor programme. Civilian reactor 
development will benefit from the standardisation 
of components and materials, which will be a 
natural outgrowth of the Army work. The 
studies on use of reactors in remote military 
locations will be of particular importance in 
developing safe, reliable small nuclear power 
plants for use under a variety of climatic con- 
ditions in all parts of the world. Finally, the 
pressurised water reactor installed aboard the 
N.S. “Savannah” should contribute im- 
portant technology to the civilian reactor 
programme, and, in particular, to the future of 
maritime nuclear propulsion. 

It is probable that at least one additional 
pressurised water prototype will be justified by 
research and development results and operating 
experience. Such a prototype would be designed 
to demonstrate improved technology growing 
out of the operation of the Shippingport, Yankee 
and Indian Point plants, and out of development 
and design of the other reactors listed. If the 
development work which is being initiated this 
year on the spectral shift variation of pressurised 
water systems is successful, and the idea still 
appears promising, construction of another 
prototype reactor, of possibly SOMW(e) to 
100MW¢e), to demonstrate this technology and 
its economics would be started in the early 1960s. 

Boiling Water Reactors.—The technical feasibil- 
ity of boiling water reactors has been successfully 
demonstrated by the BORAX experiments at the 
National Reactor Testing Station in Idaho, the 
Experimental Boiling Water Reactor at the 
Argonne National Laboratory and the Vallecitos 
Boiling Water Reactor in California. Based on 
currently available information there is every 
reason to believe that the large Dresden plant now 
in initial operation, the Humboldt Bay plant and 
the Rural Co-operative Power Association Elk 
River plant, all using boiling water reactors of 
varying size and design, will operate successfully 
and will furnish valuable information. 

The modifications now under way on the 
Experimental Boiling Water Reactor, which will 
raise its power to 1OOMW(t), will be completed 
and the experimental programme of study of the 
behaviour of the boiling water system will be 
resumed. The modified reactor will be used 
initially to demonstrate the stability of a boiling 
water reactor at higher power density, and it will 
serve as a boiling water fuel element test facility. 
Plutonium fuel development and water chemistry 
will be studied in this reactor. 

The Elk River 16MW<(e) indirect cycle boiling 
water reactor with 6MW(e) conventional super- 
heat is scheduled for criticality in 1960. This 
reactor is primarily of interest in the small power 
plant programme. Experience gained from it 
will also aid in the evaluation of certain variations 
in boiling water reactor design of possible interest 
to larger plants. These variations include the use 
of mixed thorium oxide and uranium oxide fuels 
and of an intermediate heat exchanger in a 
boiling system. 

Three boiling water reactors have been built, 
or are being built, by private industry without 
substantial Government assistance. The General 
Electric 5MW(e) Vallecitos Boiling Water Reactor 
near Pleasanton, California, is being modified 
(Fig. 4). The Commonwealth Edison Com- 
pany’s 180MW(e) Dresden Nuclear Power Station 
at Morris, Illinois (Figs. 5 and 7), has gone 
critical, and the 48MW(e) Humboldt Bay 
Reactor of the Pacific Gas and Electric Company 
is scheduled to go critical in 1962. The experi- 
mental and operational data from these reactors 
will add much information on the technology of 
boiling water reactors, and the latter two will 
provide valuable statistical operation and main- 
tenance data for water-cooled reactor systems, 
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Fig. 4—SMW(e) Vallecitos boiling water reactor of the General Electric Com- 
pany in California, undergoing modifications in preparation for advanced nuclear 
experiments now being conducted 


The construction of a 5SOMW(e) to 75MW(e) 
high power density boiling water prototype is 
planned to begin in 1960, with criticality being 
scheduled for 1963. This plant will be designed 
and operated in such a way as to provide techni- 
cal and economic information on operation at 
power densities of the order of 60kW per litre and 
at fuel lifetimes similar to those experienced at 
lower densities. Negotiations are currently 
underway between the Commission, the Con- 
sumers Power Company of Michigan, and the 
General Electric Company to develop a mutually 
satisfactory co-operative programme for this 
reactor. Information from this programme will 
be of value to both large and small schemes. 

A simplified 50MW(e) boiling water prototype 
reactor will be constructed to demonstrate design 
improvements which will reduce the size, com- 
plexity and cost of boiling water reactors. Such 
features as improved control methods, simplified 
containment, elimination of high risers and 
increased power output per unit of water flow 
will be incorporated in the design. Invitations 
have been issued for proposals from interested 
utilities. It is expected that construction will 
start in 1960 or early 1961. The target date for 
criticality is 1964. While this reactor will be 
primarily a prototype for future large reactors, 
the engineering improvements made will, in 
general, be equally applicable to small reactors. 

As in the case of pressurised water reactors, the 
A.E.C. has been advised by a manufacturer that a 
300MW(e) boiling water plant can be built now 
on a fixed-price basis, with certain fuel cost 
guarantees, which may produce power competi- 





\ 


tive with conventional power in certain high cost 
fuel areas of the United States. It is the Com- 
mission’s opinion that the construction of one or 
more boiling water plants by utility companies in 
high cost areas where plants of this size may be 
practical would make a significant contribution 
to the development of economic power. 

Nuclear Superheat—Nuclear superheat can 
be applied to both direct and indirect cycle 
boiling water reactors, and to indirect cycle 
pressurised water reactors. In direct cycle 
boiling water reactors, nuclear superheat 
may be integral. In indirect cycle reactors, 
whether boiling or pressurised, what is essentially 
a separate steam-cooled reactor would be 
required to obtain nuclear superheat. Nuclear 
superheat would make possible production of 
steam at temperatures and pressures used in 
modern conventional steam power stations 
of high efficiency. Development work and 
design studies have been underway for some 
time, concentrating chiefly on the superheat fuel 
element. 

The fifth Boiling Reactor Experiment (BORAX 
5) is under construction at the National Reactor 
Testing Station and is scheduled to become 
critical in March 1961. The reactor will be 
operated initially with a limited number of test 


* channels producing superheated steam and will 


be converted gradually into an integral nuclear 
superheat reactor. Flexibility designed into the 


system will permit investigations of nuclear 
stability problems associated with various fuel 
and coolant arrangements. 

The 62MW¢(e) station of the Northern States 


Fig. 6—Nuclear-powered merchant ship N.S. ‘* Savannah ’’ during final outfitting at Camden, New Jersey 





Fig. 5—180MW¢(e) Dresden nuclear power station of the Commonwealth Edison 
Company in Illinois, now producing electricity and scheduled to be in full 


operation this summer 


Power Company near Sioux Falls, South Dakota, 
is under construction and is scheduled for 
criticality in 1962. This reactor will provide 
test and operating data on a high density, 
integral nuclear superheat core. Development 
work leading to reduction in the enrichment of 
fuel in the superheat section of the core will 
continue. A contract has also been signed with 
the Puerto Rico Water Resources Authority for 
the construction of a 16MW(e) Boiling Nuclear 
Superheat Reactor (BONUS). This reactor will 
provide information on the practicality of an 
integral nuclear superheat design for small 
reactors, and will assist in the evaluation of 
nuclear superheat in large plants. The target 
date for criticality is early 1963. 
(To be continued) 
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Fig. 7—Final closure of the reactor pressure vessel 
by application of fifty-six 5in diameter bolts at the 
Dresden power station prior to reaching criticality 
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METALLURGY 


834,909. October 29, 1956.—CASTING STEEL AND 
IRON, Demag Aktiengesellschaft, Wolfgang- 
Reuter-Platz, Duisburg, Germany. 

The invention relates to a method for the produc- 
tion of ingot steel and iron castings which are sub- 
stantially non-porous, free of shrink holes and 
resistant to ageing and to a mould for carrying out the 
method. In this method of casting steel and cast 
iron during both filling of the mould and during 
solidification of the metal there is applied a constant 
vacuum of at least 98 per cent, preferably of at least 
99 per cent in the mould for the continuous with- 
drawal of the gases escaping from the casting. One 
construction in accordance with the invention is 
shown diagrammatically by way of example. The 
ingot mould, which is fed from below with molten 
steel, is closed at the top, so as to be gas-tight, by a 
member A, which is sealed against the mould by a 
groove. The closure may alternatively be directly 
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cast with the mould. The closure is provided witha 
suction pipe which is in communication with a 
vacuum pump (not shown). When a small portion 
of the mould is charged with steel, the vacuum pump 
withdraws the gases. To prevent premature solidifi- 
cation of the surface of the steel ingot there is provided 
below the closure a heat regulating plate B, which is 
permeable to gas, and which may consist of moulding 
sand, asbestos, porous sintered or thermite materials. 
On contacting this plate the metal solidifies less 
quickly than if contacted with iron or with air. The 
effect is enhanced by providing the plate with pro- 
jecting lug or lugs C. If the metal surrounds the lug 
when the mould is full, the lug is heated to a high 
temperature because it is a bad conductor of heat. 
As a result, the metal surrounding the lug remains in 
the liquid state for the same period as the metal in 
the interior of the ingot, it being thus possible to 
withdraw the gases from the whole cross-sectional 
area until the core has hardened. It is essential that 
an extremely high vacuum should be maintained the 
whole time the mould is being filled —May 11, 1960. 


835,084. September 16, 1957.—ConTINUOUS CASsT- 
ING OF METALS, Babcock and Wilcox Company, 
161, East 42nd Street, New York 17, New York, 
United States of America. 

This invention relates to the continuous casting 
of metals and alloys, and more particularly to a 
method wherein an additive is utilised to reduce the 
formation of metal oxides on the molten metal 
surface within the mould, to fluidise the slag on the 
surface of the metal in the mould, and to form a 
coating on the mould wall which is non-wetting 
with respect to the metal being cast. The drawing is 
a schematic elevation, partly in section, of a con- 
tinuous casting unit according to the invention. 
As shown, a casting zone, which is represented as 
a water-cooled substantially upright mould A is 
supplied with molten metal from an external source 
(not shown). The metal in passing to the mould is 
directed through a substantially closed flow path 
wherein floating slag is separated from the metal 
before the metal is discharged over a casting lip into 
the mould. A flexible sealing means B between the 
bottom of the tun-dish and the upper end of the 
mould excludes infiltration of air into the mould 
cavity. The molten metal entering the casting zone 
is cooled by heat exchange and the rate of molten 
metal introduction is co-ordinated with the cooling 
water flow so that a self-sustaining shell is formed 
on the casting before the casting is withdrawn from 
the lower end of the mould. Thereafter, the embryo 


casting is passed down through a pair of pinch-rolls, 
which regulate the rate of casting withdrawal. 
Immediately below the pinch-rolls is a cutting torch 
which severs the casting into pre-determined lengths. 
In accordance with the invention, an additive material 
is introduced into the mould cavity so as to avoid the 
formation of metal oxides and to fluidise the oxides 
that may be present on the surface of the molten 
metal pool. The additive consists of natural cryolite 
or an analogue thereof, which may be added to the 
mould cavity in the form of a dried powder by 
a screw feeder C. The additive powder discharged 
from the screw feeder falls by gravity through an 
upright connecting conduit extending through the 
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roof of the tun-dish in substantially vertical alignment 
with the axis of the continuous casting mould. The 
additive powder is preferably pre-dried and is de- 
livered to the mould in a pulverulent or powdered 
form having a fineness of, for example, 100 to 200 
mesh, or finer. With the additive introduced above 
the stream of metal, the powder is dispersed through- 
out the mould cavity and is maintained in a turbulent 
suspension due to the eddy currents created by the 
incoming molten metal stream. The additive is 
introduced into the mould cavity at a rate sub- 
stantially equal to the ratio by weight of 1 part of 
additive to from 25,000 to 40,000 parts of molten 
metal.—May 18, 1960. 


834,864. February 21, 1958.—MouLps For THE 
CASTING OF METALS, Imperial Chemical In- 
dustries, Ltd., Chemical House, Millbank, 
London, S.W.1. (Inventor: Albert Ronald Clif- 
ton Westwood. 

It is known that most of the refractory ma- 
terials which are used in the construction of moulds 
for the casting of the more common metals are not 
suitable for the more reactive metals such as titanium 
and zirconium. To date only machined graphite 
moulds have been found capable of producing sound 
and relatively contamination-free castings of titanium, 
but machined graphite moulds are expensive and slow 
to produce, have a very limited life, and restrict to the 
more simple shapes the range of castings that can be 
produced therewith. It is the object of this invention 
to provide a satisfactory mould constructed from 

graphite powder. The method of manufacture of a 

mould comprises building up on a pattern graphite 

powder having incorporated therein a thermosetting 
synthetic resin, curing the resin and then completely 
carbonising it. It is preferable to select a resin of 
relatively high carbon content, e.g. phenol formalde- 
hyde resins. With this resin the sufficient quantity 
thereof for powders having a range of particle sizes is 
between 20 per cent and 50 per cent by weight, 
preferably 40 per cent. Phenol formaldehyde may be 
carbonised by heating at a temperature of 800 deg. to 
950 deg. Cent. for one or one and a half hours in argon 
to leave a carbon residue of approximately half the 
weight of the original resin. This residue is in the 
form of a film, which unites the graphite particles of 
the mould. In order to improve surface quality the 
surface of the mould in contact with the pattern is 
formed by applying to the pattern a coating or a 


succession of coatings of a liquid slurry of the mould 
material. The slurry is formed with a volatile liquid 
which will not impair the properties of the resin at 
any temperature from room temperature up to and 
including its boiling point, evaporation of the liquid 
from each coating being effected before the applica- 
tion of more material. Aliphatic alcohols have been 
found very suitable for the formation of the slurry, e.g. 
ethyl alcohol and isopropyl alcohol and suitable 
slurries may be made which contain, for example, 
from 60 to 90 per cent by weight of the alcohol. After 
the formation of the outer surface layer of the mould, 
the body of the mould is made by backing up accor- 
ding to shell moulding technique.—May 11, 1960. 


GAUGING EQUIPMENT 


834,307. May 2, 1958.—APpPARATUS FOR _ INDI- 
CATING PROFILES, Optical Measuring Tools, Ltd., 
Oldfield House, 142, Bridge Road, Maidenhead, 
Berkshire. (Jnventor: Cornelius Frank Dietrich). 

In profile indicating apparatus, for gauging the 
shape of objects such as turbine blades, devices for 
throwing an image of the profile itself on to a screen 
have been subject to optical difficulties and have 
suffered from lack of sharpness of the image. It is an 
object of the present invention to provide an appara- 
tus which is optically simple and will throw a sharp 
image. A further object is to permit internal profiles 
of hollow objects to be more readily gauged. The 
accompanying drawing shows a digrammatic vertical 
section through one form of apparatus. This 
apparatus is intended for the testing of the shape of 
turbine blades having internal passages for cooling 
liquid. A tank to receive a turbine blade has a glass 
side and is filled to a suitable height with a liquid 
having a high refractive index, such as, for example, 
benzene or quinoline. Outside the glass wall of the 
tank there is a source of light A having a condenser in 
front of it which throws a horizontal beam into the 
liquid. The turbine blades B have roots and are 
pierced longitudinally with narrow passages, one only 
of which is shown. These may be only one-tenth of 
an inch in diameter and yet can be dealt with by this 
invention, which would be quite impossible by a feeler, 
or known optical methods. The passages normally 
have short sections at the root end extending laterally 
out through the side. The blades are immersed with 
the ends of the lateral parts of the passages pointing 
towards the light source, and the light is concentrated 
by the condenser on the ends of the passages. The 
liquid enters the passages and rises therein to a level 





corresponding to the level of the liquid outside, 
although it may be a little higher owing to capillary 
action, but this can be allowed for so that the level of 
the liquid within the passages is known. The main 
length of the passages is vertical. A projection lens 
C is located in line with the vertical passages, having 
a fairly long focus. Above the lens is a mirror D 
which directs the light passing through the lens on to 
a screen E and the lens is adjusted to focus on the 
screen an enlarged image of the contact line of the 
liquid surface with the blade within the passage. If 
the blade is small enough, the projection lens may 
also focus on to the screen an image of the contact 
line of the liquid with the external surface of the 
blade. The relationship of the external and internal 
surfaces to one another can then be seen directly. 
In the case of large or twisted blades, however, the 
external image is liable to be only partial or inferior in 
definition. In that case a feeler or feelers (not 
shown) may be mounted for movement around the 
external profile and may operate an indicating slide 
carrying a graticule, in such manner that a spot 
corresponding to the position of the feeler in relation 
to the graticule is projected on to the screen in its 
proper relation to the image of the internal passage. 
The distance of the passage from the external surface 
of the blade can thus be observed.—May 4, 1960. 








ELECTRONICS 


834,542. June 29, 1955.—REDUCING ASTIGMATISM 
IN CATHODE-RAY Tuses, Electric and Musical 
Industries, Ltd., Blyth Road, Hayes, Middlesex. 

Astigmatism of the electron beam of cathode-ray 
tubes is a common fault arising from the focusing 
electron lens system employed, whether it be magnetic 
or electrostatic ; it is, however, more pronounced in 
the latter because the aperture ratio, i.e. the ratio of 
beam diameter to lens diameter, is generally very 
much larger. In manufacturing such tubes care is 
taken to ensure that the tolerances of the above 
factors are kept within close limits. However, 

despite this it is found that with mass production a 

proportion of the tubes will have a certain amount 

of astigmatism which renders them unsuitable for 
high quality television reproduction. It is an object 
of the present invention to provide means for reduc- 

ing astigmatism of an electron beam focused on to a 

target in a cathode-ray tube. Referring to the drawing 
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A illustrates the neck of a cathode-ray tube within 
which are disposed a thermionic cathode enclosed 
by an apertured tubular cathode shield electrode B, 
an apertured first anode electrode C of disc form 
and a pair of cylindrical anode electrodes D, E. 
In order to reduce any astigmatism introduced by 
the arrangement so far described there is provided 
an arcuate shaped bar magnet F, the ends of which 
have opposite polarity, arranged on the outer sur- 
face of the neck. To facilitate positioning of the 
magnet it is preferable to attach it to a circlip of 
non-magnetic springy material, although once the 
position has been determined no further adjustment 
is usually required and hence it can be fixed to the 
outer surface of the neck in any convenient manner, 
such as by the use of an adhesive or an adhesive 
tape. By adjusting the position of the magnet it 
will be found that an elliptical spot in the target can 
be restored to a good circular shape, and will main- 
tain this shape over the working range of the focus 
control. The astigmatism of the beam spot at the 
target may be caused by virtue of the fact that the 
beam is not passing centrally through the lens anodes 
by the mis-shape or mis-alignment of these anodes 
or may have been introduced farther back in the 
gun, e.g. in the region of the cross-over. It is found 
that an arcuate magnet constructed in the above 
manner can be employed to correct for a very large 
range of astigmatism likely to be encountered in 
tubes produced by mass production methods, without 
the necessity of altering the shape or field strength 
tube for tube. Instead of employing a permanent 
magnet, an electromagnet may be provided. Further, 
although the invention has been shown applied to 
cathode-ray tubes employing an electrostatic lens, 
it is also applicable to tubes with magnetic lenses, 
and in this event the magnetic means for applying 
the correcting field will be arranged at a suitable 
position on the cathode side of the lens.—May 11, 
1960. 


RESILIENT MOUNTINGS 


835,141. May 15, 1958.—REeEsmMLIENT MOUNTINGS, 
National Research Development Corporation, 
Tilney Street, London, W.1. (/nventors: John 
Richard Hind and John Emmerson Holton). 

Referring to the drawings, the resilient mounting 
for engines or machines comprises a metal base 
support, A and B, made in two parts joined together 
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by screws, a metal top support B spaced from the 
base and an annular rubber bridging element C 
bonded to the metal supports. The resilient element 


is of generally upright frustro-conical shape, and a 
clear space is completely enclosed within the mount- 
ing. The mounting is designed to behave as a con- 
stant frequency unit; that is to say the natural 
frequency of oscillation of a body fixed to the top 
support will be the same, within the designed limits, 
whatever the mass of the body. To this end the 
internal surface of the base part B—with which the 
internal surface of the rubber elernent comes pro- 
gressively in contact as the mounting is compressed 
vertically under load—is given the complex curved 
saucer shape shown. It will be appreciated, that the 
significant internal surface of the rubber element 
is kept out of contact with any oil or dirt which 
might be present in the vicinity of the mounting in 
use, since the inside space is sealed. Thus the inner 
surface of the rubber element is subject to little or no 
deterioration and the mounting maintains its designed 
characteristics unchanged in use.—May 18, 1960. 


AIRCRAFT 


835,221. August 15, 1956.—AtrcraFT, Minister of 
Supply, London. (/nventors: William Ronald 
Acott, Francis Thomas Kiernan and Daniel 
Perkins.) 

A basic problem in the construction of aircraft 
of all kinds is to provide adequate wing area, 
structural strength and stiffness and at the same time 
keep down the overall weight to a value which allows 
the aircraft to carry a profitable payload. The problem 
of striking a proper balance between these opposing 
factors is most acute in small aircraft. The invention 
depends on the fact that a very light-weight inflated 
structure will lend itself to being made so as to possess 
good aerodynamic characteristics and also sufficient 
Strength and stiffness to permit it to function as a 
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structural component. An aircraft, according to the 
invention, comprises an aerodynamic lifting member, 
a movable control member and a body formed as 
inflatable chambers of stretch-resistant flexible 
material with flexible internal diaphragms so ar- 
ranged that when the members are inflated they 
become structurally stiff and of aerodynamically 
effective shape without the use of rigid reinforcement. 
An example of such an aircraft is shown in the 
accompanying diagram and detail drawings are given 
in the specification—May 18, 1960. 


INDUCTION HEATING EQUIPMENT 


835,278. November 27, 1957.—INDUCTION HEATING 
APPARATUS, United Kingdom Atomic Energy 
Authority, London. (inventor: Leslie William 
Owen.) 

This invention relates to induction apparatus and 
to a method of heating metal objects. The tem- 
perature distribution in an object being heated in 
an induction heating apparatus may in some cases 
be unsatisfactory. For example, undesirably uneven 
heating may occur along a long metal object having 
an axial length more than about four times the 
diameter when it is heated in a work coil. The 
invention is stated to enable the rate of heating 
in an induction apparatus to be modified at a desired 
portion of the object being heated. It also enables 
a more uniform heating of long metal objects to be 
achieved, e.g., as is desirable in the plating of metal 
bars, a metal object to be improved because better 
control of the temperature distribution is achieved. 
The apparatus comprises an induction heating 


element having a work coil and an electrically con- 
ductive ring around and separate from the work coil. 
This ring is electrically insulated from the work 
coil and is arranged so as to reduce the rate of 
induction heating within a part only of an object 
being treated in the work coil. The ring may be 
made from copper tubing.—May 18, 1960. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting 
is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Mon., June 6.—BOURNEMOUTH AND DISTRICT BRANCH : Grand 
Hotel, Firvale Road, Bournemouth, “‘The Work of the 
National Inspection Council,” E. J. Sutton, 8 p.m. 
BRANCH : Angel Hotel, Ilford, Essex, Branch Annual 
Meeting, 7.15 p.m. 

Tues., June 7.—PORTSMOUTH AND DISTRICT BRANCH : Ministry of 
Labour and National Service, Lake Road, Portsmouth, Branch 
Annual General Meeting, 7.30 p.m. ye W. LONDON BRANCH ; 
Windsor Castle Hotel, 134, King Street, Hammersmith, W.6, 
Branch Annual General Meeting, 7 p.m. READING AND 
Districts BRANCH : Southern Electricity Board, Vastern Road, 
Reading, Branch Annual General Meeting, 7.30 p.m. 

Wed., June 8.—BIRMINGHAM BRANCH : Exchange and Engineering 
Centre, Stephenson Place, Birmingham, 2, Branch Annual 
General Meeting, 6.30 p.m. 

Thurs., June 9.—BRADFORD AND DISTRICT BRANCH: Midland 
Hotel, Bradford, Branch Annual General Meeting, 7 p.m. 
%& S.W. LONDON BRANCH : Prince of Wales Hotel, London, 
S.W.19, Branch Annual General Meeting, 7.15 p.m. 

Fri., June 10.—STOKE AND CREWE BRANCH: Grand Hotel, 
Hanley, Branch Annual Meeting, 7.30 p.m. + LUTON 
BRANCH : College of Technology, Park Square, Luton, “* Diesel 
Electric Locomotives,” 8.15 p.m. 


FEDERATION EUROPEENNE DE LA MANUTENTION 


Mon., June 27 to Sat., July 2.—Stockholm, Sweden, Eighth 
Annual General Meeting. 


INSTITUTE OF BRITISH FOUNDRYMEN 


Wed., June 22.—Festival Theatre, Winter Gardens, Malvern, 
Annual General Meeting, 9.15 p.m. 


INSTITUTE OF METALS 


Mon., July 25.—Royal Institution, Albemarle Street, London, 
W.1, “ The Structure of Metals and Intermetallic Compounds, 
Linus Pauling, 6.30 p.m. 


INSTITUTE OF PETROLEUM 


Fri., June 24.—EXPLORATION AND PRODUCTION GroupP : 61, New 
Cavendish Street, London, W.1, A symposium on Exploration 
and Production Methods, ‘‘ Geophysics To-day,” J. McG. 
Bruckshaw ; ‘“* Possible Improvements in Drilling,” H. D. 
Fanshawe ; “ Advances in Well Logging,” P. Threadgold ; 
“ Partial Removal of H,S from Crude Oil by Stripping with 
Natural Gas,” T. R. Shipster, 10 a.m. and 2.30 p.m. 


INSTITUTE OF SEWAGE PURIFICATION 
Tues. to Fri., June 21 to 24.—Scarborough. Annual Conference 


INSTITUTION OF CIVIL ENGINEERS 


Thurs., June 9.—Great George Street, Westminster, London, 
S.W.1, Annual General Meeting, 5.30 p.m. 

Wed., June 15.—Great George Street, Westminster, London, 
S.W.1, Conversazione, 7.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Thurs., June 23.—Royal Festival Hall, London, S.E.1, Conver- 
sazione, 7.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


Fri., June 10.—LONDON GRADUATES’ SECTION : Annual all-day 
visit to Stewarts and Lloyds Ltd., Corby. 

Sat., June 11.—SOUTHERN BRANCH : Visit to Brighton Power 
Station, 2.30 p.m. ye LONDON GRADUATES’ SECTION ; All-day 
joint summer meeting with Southern Graduates’ Section at 
Slough and Windsor. 

Fri., June 17,—SovTHERN BRANCH : Visit to The Metal Box Co., 
Ltd., West Road, Fishgate, Portslade, 5 p.m. 


INTERNATIONAL CARGO HANDLING 
CO-ORDINATION ASSOCIATION 
Tues. to Sun., June 7 to 12.—Antwerp, Third International Cargo 
Handling Week. 


eneral 


ROYAL INSTITUTION OF GREAT BRITAIN 


Wed., June 15.—The Royal Institution, 21, Albemarle Street, 
London, W.1, “‘ The Strength of Solids,” A. H. Cottrell, 9 p.m. 


WOMEN’S ENGINEERING SOCIETY 


Wed., June 8.—‘‘ Hope House,” 45, Great Peter Street, West- 
minster, London, S.W.1, Annual General Meeting, 7 p.m. 


Advanced Engineering Courses 


Road Materials and Construction. ROAD RESEARCH LABORATORY, 
Harmondsworth. Courses will deal with the fundamental 
properties of road materials and with the results of research and 
their application in modern practice. The courses will be held 
as follows (concluding dates are approximate) : ‘* Concrete,” 
No. 31C, September 27 to October 6 ; No. 32C, October 11 to 

0; “Bituminous (including Tar) Materials,” No. 31B, 
October 25 to November 4 ; No. 32B, November 8 to 18 : “‘ Soil 
Mechanics,” No. 31A, November 22 to 29 ; No 32A, December 
6to 13 : * Tropical Roads,”’ No, 3T, November 30 to December 
2: No. 4T, December 14 to 16. The fee for each course will 
be twelve guineas. 


Harwell Reactor Course for Europe. UNrrepD KINGDOM ATOMIC 
ENnerGY AuTHORITY, 11, Charles II Street, London, S.W.1. 
The Harwell Reactor School is to hold a course for forty-eight 
technical executives from seventeen member countries of the 
Organisation for European Economic Co-operation from July 
4to These include the six Euratom countries, the three 
Scandinavian countries, Austria, Greece, Iceland, Ireland, 
Portugal, Spain, Switzerland and the United Kingdom. For 
the first week, the course will be held at the Reactor School, 
Harwell. For the second week, it will be held at Durley Hall, 
Bournemouth, in order that the lecturers during that week can 
be drawn from the Atomic Energy Establishment, Winfrith. 
The course is designed to give senior executives who have a 
technical background an introduction to the principles and 
problems of nuclear science and engineering. They will also 
visit the Atomic Energy Research Establishment, Harwell, and 
the Atomic Energy Establishment, Winfrith. Lectures given 


during the course will cover technical and economic aspects of 


nuclear energy and, in particular, problems of physics, 
chemistry, electronics and metallurgy involved in the con- 
struction and Cperetion of nuclear installations, A visit will 
be made to the ey Point nuclear power station site. 
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Nickel Steels -4100°c (-148°F) 
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For dependable service at temperatures as low as —200°C 
(—828°F) 9% Nickel Steel is now available. 


Liquefaction of methane. 





9% Nickel Steel is complementary to the standard 31% 
Nickel Steel which has been used for many years for 
temperatures down to —100°C (—148°F). 


Technical information on 9% Nickel Steel and advice on 
its suitability for particular applications will be supplied 
on request. 

Liquid oxygen, Liquid 
nitrogen. 


-200°%c (-328°F) 








Please send for our publications entitled, ‘The Mechanical Properties of , 
Nickel Alloy Steels’ and ‘The Case Hardening of Nickel Alloy Steels’. 


MOND NICKEL 


® ic MOND NICKEL COMPANY LIMITED - THAMES HOUSE « MILLBANK - LONDON -: SW1 sasethe 
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Introduce 

a 

new concept 
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The Teddington Gauging Service 
includes the Design, 
Development and Manufacture of 
special purpose equipment 

for integrated manufacturing 


operations. 





s 


2 Ae waromeyWeleli le 











Designed and manufactured by Teddington 
Industrial Equipment for the inspection of 7 
dimensions at once and simultaneous segregation 
of Tapered Roller Bearing Outer Races into 
6 Classes at 900 races per hour. 

Supplied to British Timken Limited. 
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TEDDINGTON INDUSTRIAL EQUIPMENT LIMITED 


Sunbury-on-Thames, Middlesex. 


Telephone: Sunbury-on-Thames 600. Grams & Cables: Teddequip 
Sunbury-on-Thames, Telex. Telex: 2-2742 Teddcontsnbry. 
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for greater STOPPING power... = ey 


PAN GRINDING MILLS 
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REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER ORIVEN 


Smedley Brothers. 4 
Belper. Derbyshire. 
Telephone: Belper 12 
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WIFLEX m 


Heavy duty industrial disc brake with double Dunlop industrial calliper units 


industrial DISC brakes! 


(INCORPORATING DUNLOP CALLIPER UNITS) 











HYDRAULIC 
PRESSED 














The development of the disc braking system has been one of Effective control? A typical Twiflex Disc Brake installation 

the most dramatic events in motoring history. is capable of absorbing 90,000 ft. Ib. of energy in $th second ! 

This revolutionary system is now available for industry and Twiflex Industrial Disc Brakes are superior to existing braking IN STEEL 
Twiflex Industrial Disc Brakes are setting new standards — methods in every way because they give you... 


BLACK OR 
MACHINED 


wherever effective control means the greatest use of available 
power resources. 





@ Maximum efficiency under all conditions. @ Immediate pad clearance on release TO 24 TONS 
@ Complete absence of ‘‘brake fade”’ @ Automatic adjustment for wear THE INCE FORGE CO. LTD - WIGAN 
@ Long life, reliability and ease of maintenance PARKS FORGE LTD - PROPRIETORS 





| For full information please write to: 


TWIFLE X COUPLINGS LIMITED (One of the Sheepbridge Engineering Group) 
The Green Twickenham * Middlesex. Telephone: POPesgrove 2206/9. Telegrams: Twiflex * Twickenham 
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DREDGING PLANT Bimetsion "ths 


Capabilities. 
PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, 
BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 


Hopper Barges 

Screw Steamers, 

Side and Stern 

Paddle Wheel 

Steamers, Tugs, 
etc. 


New Buckets. 
Links, Pins, 
Gearing etc., 
supplied for 
existing 
Dredgers 


yard oil-fired Steam Dipper Dredger, built for the Greek Government. Out ut 255 cubic yards of 
cobbles and boulders per hour dumped to a radius of 90 feet and a dar height of %0 feet. 


FLEMING « FERGUSON L™ 


Phone : Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: “Phenix Paisley.” 
London Office: 54-62 REGENT STREET, W.1. Phone Regent 6247 


SAAR ada aMaaMaaQsaY salaried iro raa au aa egr ag agQagrgQigragragragragragragreeegye, Tass i"Shesx'sy'i hou e'mchaa™” Coca Stone ode eet 


8 
feet by 12 feet 6 inches. Load : 60 tons at 80 feet radius 
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FOR CONDENSER COO 
WATER - POWER STATIC 
WATERWORKS * FACTOR 
PAPERMILLS & TANNERME 
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CROSS British made products are manufactured 
by an outstanding process used for the hardening and 
tempering of steel coils and rings. Covered by many 


patents, this manufacturing method has enabled components 


to be made from wire and with superlative accuracy. MANUFACTURING CO. 


Where top standards are essential (1938) LIMITED 
you can rely on CROSS precision products. COMBE DOWN ‘BATH 
Wire thread inserts * Spring washers * Circlips and retaining SOMERSET * Phone: Combe Down 2355/8 
rings ° Steel piston rings * Jet engine labyrinths. Grams: ‘CIRCLE’ Bath 
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PUMPS FOR AIR 
| WATER & VACUUM 








F. W. BRACKETT & CO. LTDE 
COLCHESTER Telephone: ee 
P97 Enter No. 682 on reply ¢ 








HUNT BROS LTD 


GRIFFIN FOUNDRY, OLDBURY 
Near BIRMINGHAM 


Telephone: BROADWELL 1181 & 1182 Telegrams : GRIFFIN, OLDBURY 
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Concrete can’t take it half so well as... 


Withstands heavy traffic. High Impact Strength. Jointless. Non Slip. Obviates 
dust hazards. Light in weight. Can be applied to various 
surfaces. Economical and hard wearing. 











CHEMICAL RESISTANT 


SCREEDED FLOORING 
Ceradek will provide the most likely solution to your flooring problems. Our technical A . 


‘ s E 
taff will gladl all aspects Cera installati Laid only by: 
‘ gaily advine you on pects of dek nies TECHNICAL APPLICATIONS LTD. 
supplying further details and quotations as required. VALLEY WORKS, MONTON ROAD, 


ECCLES, LANCASHIRE. Eccles 1737. 


imter No. 684 on rep 
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W. BARNS & SON (HOLLOWAY) LIMITED 


are proud to announce their hundredth anniversary. 












They extend thanks to their many clients for 
valued support in the past and, with the opening 
of their new extension last year, assure them of 


continued and even better service in the future. 


a 


f 


WIRE WEAVING PERFORATED METALS 


3 
} BARNS & SON (HOLLOWAY) LTD., Globe Works, Queensland Road, Holloway, N.7. Tel: NORth 3347/8. Grams: Perforation, Holway, London 
Enter No. 691 on reply card 
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Industry’s new motorways 
speed heavy loads OVERHEAD 


Loads up to ten tons can be transferred smoothly across the factory with Underslung 
Bridge cranes specially developed by British MonoRail. With spans up to 200 feet they 
will straddle wide bays. The underslung principle permits interlocking between parallel 
cranes, and the transfer of loads from one bridge to another. When the cranes are installed 
as part of a complete MonoRail system, the load can be transferred beyond the crane area 
to any part of the factory. 


More advantages of MonoRail Underslung Cranes. Economical in headroom. Low in dead- 
weight. All materials specially rolled, forged or cast for the job. Rubber-tyred crane drive eliminates 
track wear. Track of standard flange width and specifically designed for this purpose. Local, remote 
or automatic control optional. 





A complete Overhead System. Underslung cranes are just part of the MonoRail overhead 
After a survey of your plant, we produce a — — nag . _ scavenge Soagansee ~—— —— every type of installation 
tailor-made plan. This and the estimate are free. ee eee oe ee aaa och 


IF YOU WANT TO GET A MOVE ON 


Send for the man with the MONORAIL pla 
WAKEFIELD ROAD . BRIGHOUSE - YORKS - TELEPHONE: BRIGHOUSE? 


Enter No. 701 on reply 
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Holmes-Retroflux 
Bag Filters 


The filter that works at constant 
pressure and air volume 


A Retroflux Bag Filter 


installation handling 
The Holmes-Retroflux Bag Filter approximately 95,000 c.f.m. 


is of advanced design and offers a from oxygen lanced 
numerous advantages for those ; steel furnaces. 
applications where high dust ; 
elUiaet=lalcmrclacmmlarevelenanc-laciemr-lalensels 

dusts of an adhesive nature 

have to be collected. 


For full details write for a 
copy of Publication No. 82 


Constant low resistance— 
reduced power consumption. 


| 


_ 
i 


on EY 


Constant volume of extraction. 








re 


es 


Low maintenance costs— 
no shaking or valve mechanisms. 


Long life filter bags— 
rakes dakeadkels Me) an’ 7:t-lar-tale mn a:t:1 am 





foveyanatikel’ tmedt-y-tillale mei 
entire surface area of filter bags. 


Efficiency—in excess of 


99°,, for all particles. 
Holmes - Standard 


Bag Filters are 
also ayailable and 
are recommended 

for less arduous 
duties. 


"Ween HOLMES &-2een mip: 


(Crm OUT em SLA eaF 
TURNBRIDGE, HUDDERSFIELD 
Huddersfield 5280 

London: Victoria 9971 

sii ganiavelarctanmeam\"(ikeltclalemolsiole) 
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THE ENGINEER 


BUYERS 
GUIDE 


1960 


Now Available 








CONTENTS 
Forthcoming Engineering & Industrial 
Exhibitions. 

Associations, Institutions 
and Societies connected with the 
Engineering Industry. 

National Undertakings. 

Address Section. . 

U.K. Agents for Foreign Firms. 
Trade Names. 

Buyers Guide. 


34,750 Suppliers’ entries under 
2,650 product headings. 











postal subscriber to ‘THE ENGI- 
NEER ’ and every regular reader who 
buys his copy from a newsagent. 


One free copy has been sent to every i 


A copy has also been sent to each 
advertiser in ‘ THE ENGINEER ’ and 
the BUYERS GUIDE itself. 





Additional copies obtainable at 7/6 
each (plus postage 1/9) from :— eek 
Publications : 


The Manager— R27 
THE ENGINEER 


28, ESSEX STREET, STRAND, 
LONDON, W.C.2 
CENtral 6565 
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The illustration shows two 900 kW Hewittic Rectifiers providing an output of 3600 
amps for operating rolling mill auxiliaries in a Scottish steelworks. 

There are over 1,500,000 kW of Hewittic Rectifiers in world wide service in capacities 
up to 30,000 kW. 


HACKBRIDGE AND HEWITTIC 


ELECTRIC COMPANY LTD 


HERSHAM * WALTON-ON-THAMES © SURREY 
Telepone: Walton-on-Thames 28833 (8 lines) Telegrams: and Cables: ‘‘Electric’’ Walton-on-Thames 


OVERSEAS REPRESENTATIVES 
ARGENTINA: H. A. Roberts & Cia., S.R.L., Buenos Aires. AUSTRALIA; Hackbridge and Hewittic 
Electric Co. Ltd., 171, Fitzroy Street, St. Kilda, Victoria; N.S.W.: Queensland; W. Australia: Elder, 
Smith & Co. Ltd.,: South Australia: Parsons & Robertson Ltd.; Tasmania: H. M. Bamford & Sons 
(Pty.) Ltd., Hobart. BELGIUM & LUXEMBOURG: Pierre Pollie, Brussels 3. BRAZIL: Oscar G. 
Mors, Sao Paulo. BURMA: Neonlite Manufacturing & Trading Co. Ltd., Rangoon. CANADA: 
Hackbridge and Hewittic Electric Co. of Canada Ltd., Montreal; The Northern Electric Co. Ltd. 
Montreal, etc. CEYLON: men Ess Ltd., Colombo. CHILE: Sociedad Importadora del Pacifico Ltda. 
Santiago. EAST AFRICA: G. A. Neumann Ltd., Nairobi. EGYPT: Giacomo Cohenca Fils, S.A.E., 
Cairo. FINLAND: Sahke-is. Koneliike O.Y,. Hermes, Helsinki. GHANA, NIGERIA & SIERRA 
LEONE: Glyndova Ltd. GREECE: Charilaos C. Coroneos, Athens. INDIA: Steam & Mining 
Equipment (India) Private Ltd., Calcutta; Easun Engineering Co. Ltd., Madras, 1. IRAQ: J. P. Bahoshy 
Bros., Baghdad. MALAYA, SINGAPORE & BORNEO: Harper, Gilfillan & Co. Ltd., Kuala Lumpur. 
NETHERLANDS: J. Kater E.L, Ouderkerk a.d. Amstel, NEW ZEALAND: Richardson, McCabe & Co. 
Ltd., ee, etc. PAKISTAN: The Karachi Radi o Co., Karachi 3. SOUTH AFRICA: Arthur Trevor 
Williams (Pty.) Ltd., Johannesburg, etc. CENTRAL "AFRICAN FEDERATION: Arthur Trevor Williams 
(Pty.) Ltd., Salisbury. THAILAND: Vichien Phanich Co. Ltd., Bangkok. TRINIDAD & TOBAGO: 
Thomas Peake & Co., Port of Spain. TURKEY: Dr. H. Salim Oker, Ankara. U.S.A.: Hackbridge and 
Hewittic Electric Co. Ltd., P.O. Box 234, Pittsburgh 30, Pennsylvania. VENEZUELA: Oficina de 
Ingenieria Sociedad Anonima, Caracas. 


Enter No. 722 on reply card 





ln 
HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 





HEAT & WEAR RESISTING UPTO 10 TONS 


abs 0 SPHEROIDAL GRAPHITE /RON & STEEL 





MACHINING 


R. GOODWIN & SONS (ENGINEERS) LTD. 


IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT Phone: Stoke-on-Trent 236! a ees : 
Enter No. 723 on reply card Enter No. 724 on reply a 













Oil-fired ! 


‘ECONOMIC’ Boiler has many impo 


Possessing greater Quick Steaming 
heating surface than city. No Bric 


efficiency is increased. Floor ce. 
Oil-burning units can bility giving Ease 
be fitted for land and Maintenance. 

marine purposes. 


With Automatic Stoker or Burner 


(Feature Illustration.) With ‘ NU- 
Fully Automatic Oil Burner. 


matic Coal Stoker. 


CENTRAL BOILER WORKS : LOUGHBOROUGH 
Tel: Loughborough 2351 Grams: Boilers, Loughi 





Oe at ie | 


s 


Coal — Coke — Wood of 


Fe! eb 


>> 


iy 


+ 





The COLTMAN The * ECONOMIC 
construction allowsfor and  outstandil 
speedy adaptation. features including 


most boilers, Thermal ne a 
pa 


complies with the Clean Air Act. © 


(Inset.) With Ashwell & Nesbit A 


WALTER W. COLTMAN & co. (BOILERS) 
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Taylor Jumbo Design Features 


el. me 
eS 





Mean Profitable Performance 


Designed for peak performance with proved economy, Taylor Jumbo 


HYDRAULIC JIB EXTENSION FOR INCREASED 
cranes are precision-built for profitable work in unprofitable conditions. HANDLING RANGE 


Power-assisted steering, servo-hydraulic brakes and fully sprung chassis 


ensure maximum mobility and safe, fatigue-free operation hour after Fam a warn 
hour, Fast, hydraulic jib extension increases handling range, and rugged 
four-wheel drive, coupled with automatic in-built safety devices, make 


the Taylor Jumbo the ideal all purpose crane. 





FIND OUT MORE ABOUT THESE PRECISION-BUILT, PROFIT 


SAFE LOAD INDICATOR AUTOMATICALLY 
MAKING CRANES PREVENTS LIFTING UNSAFE LOADS 


F. TAYLOR & SONS cucresres) LIMITED 


Head Sales Office: 143, Sloane Street, LONDON, S.W. 1. 


Sales and Service: London, Bristol, Birmingham, Manchester, 
Leeds, Newcastle and Glasgow. 


FOUR WHEEL DRIVE FOR RUGGED, 
CROSS-COUNTRY PERFORMANCE 


Enter No, 731 on reply card 
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Power on che spot 


Designed for modern industry, Mercedes-Benz Diesel 
Power Units bring you power on the spot—where 
you want it, when you want it—reliable, economic power that 


can be used in all branches of industry for 








countless applications. 

The engines range from 17 to 71 h.p. and provide 

a source of power for pumps, lifts, drills, excavators, conveyor 
belts—in sugar refineries, saw mills, brick works, 


on building sites—anywhere! 


Completely self-contained, Mercedes-Benz 
Diesel Power Units are built for reliability, 
easy-handling, simple maintenance, and can 
be run at the lowest possible operating costs. 
They have full instrumentation, 
weather-proof cowlings, a cooling system 
sufficient for 50°C ambient temperature 

and the output couplings can be supplied to 
suit users’ requirements. 


MERCEDES -BEN Z 


! DIESEL POWER UNITS 


lilustrated literature and information available from : 


INDUSTRIAL DIESEL ENGINE DIVISION, GREAT WEST RO4D, 
MERCEDES-BENZ (Gt. BRITAIN) LTD | BRENTFORD, MIDDLESEX. Telephone: ISLeworth 5341 





Enter No. 741 on reply ¢ ’ 
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FARNBOE 


ELECTRIL 


ny FH ‘Mt ae" 


~ : 


LL <> | 
‘FARNBORO | vy oy Po 


The most 
reliable and 
accurate 
Engine 
Indicator in 

*he World. 
An 
The ‘ Farnboro’ 
has long been 
recognised as an 
extremely 
accurate indicator 
and wit ’ 
the introduction 
of a Diaphragm 
Pick-up System 
an even higher 
degree of accuracy hasbeen achieved. ‘Farnboro’ diagrams are large - 144” x 74” - and self- 
calibrated; they are available for immediate study as no photography or hand-tracing is needed. 

he Very "Low Pressure Recorder which may be fitted to the back of the ‘ Farnboro’ can produce a 
= diagram with a scale of 1 inch = 1 P.s. i. Note. The Diaphragm System and Low Pressure Recorder 
Bronx Plate Bending Rolls reduce costs on batch and mass production can be added to existing ‘ Farnboro’ Indicators. 
work as well as on accurate ‘one off” cylinder jobs. 
Every machine is supplied with a capacity chart giving widths, thick- 


nesses and diameter capacities. This information is essential to your 
Estimating Dept., as well as the operator on the machine. C 
There is a wide range of massively earl Bronx Plate Bending Rolls to ‘ 


give consistent accuracy with t kest steel plates up to 
40 ft. in width, and standard machines oon perfectly with conical work. 
There are also Bronx Press Brakes, Tube Straightening Machines, Bar Reel- 
ing Machines, Roller Levellers, etc. Write for Catalogues. 








oT Ld 




































at 

Hiirated isa Bronx 8’ x 3” 
ty machine, installed at 
. Carrier Engineering 


| ) 












EAI Engineering Instruments 
BROOMLOAN ROAD, GLASGOW. S.W. 


LYE 2307/8 
ONX ENGINEERING CO. LTD., LYE, WORCS. Also at London- Liverpool - South Shields 


Enter No. 751 on reply card Enter No. 752 on reply card 














HOPKINSONS’ 
SOOT 
BLOWERS 


Power Station near Doncaster. FOR ONE OF THE 
Hopkinsons’ soot blowers are standardised to suit LA RG EST BOl LERS 
all types of boiler installations. Ty THE WORLD 


HOPKINSONS LIMITED - HUDDERSFIELD 
LONDON OFFICE: 34 NORFOLK STREET STRAND W.C.2 










The above photograph shows one of Hopkinsons’ 





long retracting soot blowers, with a travel of 36 feet. 








SB/6 
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Simple or Complex 
MEASUREMENT 





Rate of Flow “indicator 


The MEASUREMENT rate of flow indicator 

is an important ancillary for use in conjunction 
with MEASUREMENT liquid flow instruments. 
While liquid meters are designed to show what 
has happened, the rate of flow attachment 
indicates what is happening* in the flow line. 
This MEASUREMENT accessory is directly 

linked with the meter mechanism, and 
indicates the rate of flow by electrical signals 
produced by a small generator driven by 

the meter rotations. 

For simple or complex applications of MEASUREMENT 
liquid flow equipment and control systems, 


write to Sales Manager, MEASUREMENT LIMITED 


meters are matters for 


MEASUREMENT LIMITED - P.O. Box No. 2 
Dobcross - Oldham - Lancs - Tel: Delph 424 (5 lines) 
Telegrams: SUPERMETER - Dobcross 

Export Enquiries: 

PARKINSON COWAN GROUP EXPORTS LIMITED 

Terminal House - 52 Grosvenor Gardens - London - SW1 
Telephone: Sloane 0111 - Cables: pisc - London 


Pe Pr AR KT ON. SO ON 








Ancillary Liquid Flow 


Equipment 


Pl) 


MEASUREMENT 


Suits every purpose 
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1,000 gall. kettle in 4” 
copper. 
Lynx Quasi-arc welded. 


12,000 gallon water 
separator 
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Stainless steel 
vessel with mild 
steel jacket 


WELDED FABRICATIONS 
ORDINARY OR EXTRAORDINARY 


STAINLESS STEEL, MILD STEEL, ALUMINIUM 
FABRICATIONS COMPLETE WITH 
VALVEWORK AND PIPEWORK 


METALLIC ARC WELDING 
ARGONAUT AND ARGON-ARC WELDING 
STRESS-RELIEVING AND TESTING FACILITIES 


CLARK 





GEORGE CLARK & SONS (HULL) LIMITED 
HAWTHORN AVENUE, HULL 
Telephone 37654 Telegrams ‘Clark Hull’ 


A MEMBER OF THE NEWMAN HENDER GROUP 


CLARKS CAN COPE 


Clark’s modern methods, efficient equipment, 
unique facilities and practical approach all 
operate to your advantage.... 


Clarks offer you a unique combination of the most advanced 


equipment and methods with a century-old reputation for 
high craftsman standards on every type of fabrication work. 


Stainless steel, mild steel, aluminium, copper, or aluminium- 
bronze... Clarks of Hull will not only give you the practical 
solution to your problem—they’ll deliver a first-class job on time ! 


Send that enquiry first to Clarks of Hull. 


BCA 


Enter No. 771 on reply card 
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CONSTRUCTIONA 


Registered Office and Works: 


OCEAN IRONWORKS : TRAFFORD PARK * MANCHESTER 17 
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STEELWORK 
| for Titanium Figmonts 


ENGINEERS 


Construction of these 
extensions at the Grimsby 
factory of British Titan 
Products Co. Ltd., called for 
particular understanding of 
the requirements for the. 
production of Titanium 
Pigment. The project is 
indicative of the scope of 
steelwork construction, and 
of the many engineering 
problems encountered and 
overcome. 


BUILDING IN STEEL... 


ineets every requirement and 
can provide the basis of a 
storage hut or the shape of a 
city. Structural steelwork 
cannot be equalled for strength, 
endurance, adaptability and 
cost. 


Tel: Trafford Park 2341 (10 lines) London Office: 78 Buckingham Gate, S.W.1. Tel: Abbey 1948/9 


@ wo, 102 
Enter No. 791 on reply card 
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‘INDUSTRIAL « TRACTION GEARS 





MOTORIZED WORM 
REDUCTION GEAR 
UNITS 


The flange mounted motor on the 
robustly designed gear case, to- 
gether with the Bostock & Bramley 
High Efficiency Worm Gear, offer the 
Engineer an ideal unit for fitting ina 
restricted space. 





Standard and non standard ratios 
available from 5:1 to 50:1. 


3”, 4", 5”, 6” and 8” Worm Gear 
Centres. 





itlustrated - 
3” WORM GEAR RATIO 25:1 fitted with a 14 H.P. Motor. 


BOSTocE &@ BRAMLEY LTD. 


SPECIALISTS IN POWER TRANSMISSION. 
ODONTIC WORKS PHONE : STALYBRIDGE 3232-3 STALYBRIDGiE 
620 Enter No. 801 on reply c: 















Photo by courtesy of 
Messrs. G. Stibbe & 
Co. Ltd., Leicester. 









To produce ...this machine 
this 11" dia. requires 191 MILES 
circular roy a VOT) etal pa eme—) e- El al (2st 


knitted | —F =¥:) Me AT ee) ae Oe AO re Ds 
mesh... each week 




























iuvatalatageeages ret 2 ) For the best results... We can cover all your requirements 
sie seesetatatatetoeatsesesteteinns and trouble-free operation on these and other and specifications to include . . 
1 UUatstatghgdnOgOg@nOneaenent,eiy,y,:) machines—you are recommended to use our DTD 189° DTD 489 * DTD 549 “DTD 571 | 
(1,0)140404050,05 O90 909090504040 401089,1,7,)) DTD 734 * DTD 2002 * BS 2056 * BS 1554 | 
114940904040404,09 0404 On On OnOneataeitat,’ AUSTENITIC STAINLESS STEEL WIRE BS 1453 * W 10° W 11° E20 ° AISI 302 | 
itstatgegeptatadgene 444344 etese 4", : | 
UNI) "4 RHO HHS OT} which can be drawn to your own Specification AISI 304 * AISI 316 * AISI 321 * AISI 347 | 
eve or those mentioned alongside. or to your own | 





specifications. AID and ARB approved. 





STAINLESS ida WIRE The Barracks, Langsett Rd: 


hnpgiveta Waenterers 
NiNirniegepotenee pee nsaretartiny 





4 | . 
NS ats teenerenenegeneararenys SHEFFIELD 6. 
ROS RN IIT ETOH OLTSR C0 M PA N Y L | M ITE D Phone: 344241 /2 Grams: “Finewyre” Sheffield 
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Minimum Abrasion... 
Maximum Engine Life 
SELFPRIMING 
CENTRIFUGAL- 
with 
OPEN CHANNEL TYPE IMPELLER 
for 
ROTO-PAMIC SEWAGE. SLUDGE. siuRRy 
&> and other viscous liquids 
Air Cleaner is 99% : = 
|HAMMELRATH & SCHWENZER 
efficient on particles DEPT. B.65 PUMPENFABRIK - KG. 
” DUSSELDORF 
over 2 microns! Enter No. 812 on reply card 
Longer life and less wear for reciprocating 








prime movers and air compressors... 

The combination of ROTONAMIC centrifugal 
air cleaner (1st stage: 99% efficiency on 

dust particles over 10 microns) and 

PAMIC strainer (2nd stage: 100% efficiency on 
particles over 5 microns; 99% efficiency on 
particles of 2 microns mean diameter) assures 
maximum freedom from wear by abrasives. 
The first stage ROTONAMIC cleaner 
centrifuges solids out of the intake airstream, 
and 10% bleed of air carries the dirt away: 

no maintenance whatever is required. 

By minimising the load that reaches the 
second stage, the ROTONAMIC 

first stage prolongs the service life of the 
PAMIC (2nd stage) strainer element. 
Installation of the ROTO-PAMIC combination 
is simple, and the infrequent replacement of 
PAMIC elements does not necessitate 

the use of tools. 


Fot Longest engine life — 
interpose an INTERMIT 


| Far-Air 
+ROTO-PAMIC 
Air Cleaner 











all descriptions in alloy 


and Carbon Steels 
(all heat treatment facilities) 









ORSTER & SONS LTD 
FORGEMASTERS AND ENGINEERS 
COPPERAS BANK FORGE, SUNDERLAND 











INTERMIT LIMITED Bradford Street, Birmingham 5 Member of the tit TEL: 2876 "GRAMS: ‘PRAMES’ S’LAND 
di; Telephone: Midland 7961/4 Birtield Group i 
| 
Eater No. 811 on reply card Enter No. 813 on reply card 












LABORATORY 
ANALYSIS 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 


item of expense. Consult us for analysis 
hn. of MINERALS, ORES, OILS, 
. 


METALS, ALLOYS, WATER, etc, 




















ML EL I 


im! 
WEST HAM TESTING LABORATORY...: 


Lt 
t Dock 
BAYTHORNE HOUSE, GORDON STREET, PLAISTOW, LONDON, E.13 loko) 
Enter No. 821 on reply card 


How do you make up the Ios 
your boiler feed water gs 
Untreated waters freque 


Caird GRayner 


Specialists since 1889 in Evaporating and Condensing Plant, Feed Heaters and Filters, 
Oil Fuel Heaters and Exhaust Steam Oil Separators. 


777 COMMERCIAL ROAD LONDON E14 
Also Bushey Works By-pass Watford Herts. 
Enter No. 822 on reply card 
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An hours counter gives you an exact 
record of running times of mains 
powered electric equipment or 
machinery. This enables you to apply 
planned maintenance schemes resulting 
in increased efficiency—and reducing 
production stoppages. For counting 
the hours fita... 


The 
meaning 





SMITHS Synchronous Counter 


3% 10,000 hrs Total Count; 1,000 hrs 
‘Trip’ Count indicating in tenths 
can be included 


* Pressed-steel case to withstand 
rough handling 

3 Precision-machined internal gearing 
for smooth running and self-starting 

* High-torque, self-starting, 
synchronous 2-watt motor available © 
for 50 or 60 cycle supplies of 

12, 100/125, 200/250 V 


of 







in 
Production 
Planning 


\ 


HOURS COUNTER 


FOR 
IMMEDIATE 
DELIVERY 


Chronos Works, 
AP/404 


Yy, 


Write now to:- 


N.W.2 


North Circular Road, London, Telephone: 


GLAdstone 1136 
Enter No. 823 on reply ¢ 








Large Lathes 
for All Purposes 











Visit us at the 
INTERNATIONAL 
MACHINE TOOL EXHIBITION 
OLYMPIA, LONDON. JUNE 25—JULY 8 1960 


STAND No. 642 


Empire Hall Second Floor 


Also BORING MILLS, PLANERS, GEAR HOBBERS, 
WHEEL LATHES, 
AXLE PLANT, 
ROLL GRINDERS, 
HORIZONTAL BORERS. 


Ta? | 


ne: 














ae q 





by Courtesy of 
Robert Jenkins & Co. Ltd., Rotherham. 











MACHINE 


CRAVEN 


TOOLS vauxHALL WORKS - REDDISH 


os ee me: 





BROTHERS (MANCHESTER) LIMITED 


ENG. 
CMTI2 
Enter No. 824 on reply card 
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Efco-Udylite Plating Plant at Gillette Industries Ltd. 


| Gillette Use COBEX 


Cobex rigid vinyl sheet has the edge on any comparable material, 
especially when it comes to cutting out corrosion. That’s why Gillette 
Industries Ltd. has had a new fume extracting plant made from Cobex 
for their fully automatic Efco-Udylite nickel plating plant at Isleworth. 
The plant was built and installed by Electro Chemical Engineering Co. 
Ltd., A.C. Plastic Industries Ltd. being responsible for the fabrication 
and fitting of the plastics ducting and extraction equipment. Cobex was 
| chosen for its excellent corrosion resistance, outstanding ease of fabrica- 





tion and non-inflammability. As for fabrication, Cobex is first-class for 

deep-draw moulding, vacuum forming, sawing, drilling and welding fora 

start—but there is much more to know about this profitable material, 
: so send for the Cobex book of words. 


| COBEX 


RIGID VINYL SHEET 





BX PLASTICS LIMITED 

Subsidiary of The British Xylonite Company Ltd. 

Cobex Sales Division, Brantham, Manningtree, Essex. 
Tel: Manningtree 401 








TA3Z14 
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serving 
industry 
well 


Photograph: courtesy of De Havilland Propellers Limited, Lostock, Bolton, 


. MEARNS at De Havillands 


KEARNS No. 0 Electronic Planer Table type Horizontal Boring and Milling 
Machine dealing with a rear axle beam for the Mk IVB Comet at 

De Havilland Propellers Limited. Fitted with the A.E.I. automatic co-ordinate 
setting system to the vertical traverse of the spindle slide and transverse 
movement of the main table. Arranged with dials for setting manually or by 


automatic card reader, the information stored on simple punched cards, 


H. W. KEARNS & CO LIMITED BROADHEATH near MANCHESTER 


Enter No. 841 on reply 
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® Reliability at high 
temperature. 


High power to space 
ratio. 


Very high rectification 
efficiency. 


FERRANTI 


SER THU, 
FERRANTI LTD * GEM MILL‘ CHADDERTON ‘ OLDHAM * LANCS * Tei: main 6661 SEMICONDUCTOR 


LONDON OFFICE: KERN HOUSE, 36, KINGSWAY, W.C.2. Telephone: TEMple Bar 6666 DEVICES 


FE 196/2 


Enter No. 851 on reply card 
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ollllo Klinger Level Gauges are available in a olllo 
ollilo wide range covering working pressures 

ollie up to 6,000 p.s.i. These gauges can be oliilo 
olllle made to any required length by combin- olllo 
alll ing a number of glasses in a single 

olllle gauge body. o}||jo 
olllle Write for the catalogue of Klinger o}||o 
ole Reflex Liquid Level Gauges. wo 














RICHARD KLINGER 
Telephone: Foots Cray 7777 





LIMITED - KLINGERIT WORKS - SIDCUP 





m\nst IN tage 


FIRST TODS* 





























KENT 


ENGLAND 
Cables: Klingerit 





Enter No. 861 on reply card 








GE 


ILE, Re: 


AR ARE —  RRRTT ES IIIS: — “Rte 


TE 








THE ENGINEER June 3, 1960 87 








} Shaker conveyor discharging scrap on Sand cores and risers from engine component castings fall on to a shaker 
to a similar conveyor. conveyor which carries them to a rotary scrap breaker and sand separator. 


Stroke towards receiving ena 
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Stroke towards discharge end 


SHAKER CONVEYING 


in a mechanised foundry 


<p ~<A eT —omere 


The Distington-Goodman shaker conveyor is nota jigger conveyor. Its troughs 
move in only one plane on ball-bearing rollers and propel material by 
variations in their rates of acceleration and deceleration (these are shown in 
the time-velocity curve above: the shaded areas represent the movement of 
material independent from the movement of the troughs). 





Shaker conveyor showing type G20 


. if Distington-Goodman shaker conveyors have been used for many years for 
drive, driven by a 20 h.p. fiywheel 


motor; this robust drive delivers high loading and conveying coal and rock. Their robust all-steel construction makes 
peaks of energy. them ideal for handling hot materials in foundries and cement clinker and 
sinter. 
DISTINGTON ENGINEERING _ - igs wg wee coment we ve be naged eens from 
COMPANY LIMITED stock heaps. Lines of troughing can be made to deviate through angles up to 


90°. Conveying capacity depends upon several factors but would normally 


WORKINGTON + CUMBERLAND + ENGLAND exceed 60 t.p.h. on the level. 








| [DISTING i LiN 








Lb.22 
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26,880 lbs Pressure 
for only £220 Cash! 


" ©-eage Angle Iron at 30 cuts 
per minute with 2 clean ends 
and no distortion is an everyday 
occurrence with the Pilot Angle Iron 
Cropper. The Cropper will cut up to 
a maximum of 2” x 2” x }” ms. Stand- 
ing 5’ x 3’ x1’ it weighs only 5: cwts. 
and is now readily available at the 
ex works price of £220. 0. 0. 


P2730, (0) 9P 





PILOT WORKS LTD., 
Man thester Road, Bolton. 
Tels Bolton 5545 


LONDON OFFICE 
3 Southampton Place, W.C.1 
Tel: CHA 5130 
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HADRIAN'S 


TOMB 











Wonders of the World 





ag Roman Emperor, built this mauso- 
leum for himself and his successors over 
1800 years ago. Originally it was encrusted 
with magnificent marble and the circular wall 
was crowned by a cone of earth planted with 
trees. Hadrian also built the bridge which 
gives access to the tomb. The mausoleum 
eventually became the medieval citadel of 
Rome and is now known as the Castle of 

San Angelo. 

The Wonders of the Modern World will be 

chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements. : 









AW Me 18) 3 0X2) 2.4 W GD 










{ 
For Steel Tubes and Steel Tube Fabrication i 





HEAD OFFICE: GREAT BRIDGE - TIPTON - STAFFORDSHIRE 


} 
} 
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WHEN SAFETY IS VITAL 


Marconi X-ray inspection 
removes all doubt 


A Marconi 250 kV mobile industrial X-Ray unit, supplied 
to Babcock & Wilcox Ltd., in use for weld inspection at 
Hinkley Point nuclear power station. 

















The Marconi 250 kV Industrial X-Ray Unit offers every feature desired by the 
discriminating industrial physicist and radiographer. It is widely used in a 
number of industries, including shipbuilding, aircraft, iron and steel, motors, 
boiler-making and heavy electrical engineering. For full details of this versatile 
equipment, send for leaflet AJ23. 


ARCONI (07 4-Ray 
G 


London and the South: Midlands: North: Export Department: 
Marconi House, Strand, London, W.C.2 Marconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate Marconi Instruments Ltd., St. Albans, Herts, 
Telephone: COVent Garden 1234 Telephone: 1408 Telephone: 67455 Telephone: St. Albans 56161 






Please address enquiries to MARCONI INSTRUMENTS LTD. at your nearest office: 


PH, 


Vas 





1X23 
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Beaver pre-loaded ball screws, up to 957 efficient, 
operate at-52°C to over 400°C with no backlash... 


























.. ANOTH 
FR' 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90% 
and they can operate within a temperature range of —52°C to 
400° C without lubrication, and up to 170° C when lubricated. 





Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 
by as much as 80%, when converting rotary drive into linear 
output or force input into torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
increments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they -provide a 
predictable operating life which is much longer, require much 
less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled “‘no-back,”’ with multiple or single 


| z— 





BRISTOL SIDDELEY 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 lb (825,000 lb maximum static load) 
but the maximum potential operating load is, in most cases, 
limited only by the requirement. 





Bristol Siddeley Beaver ball splines have been developed 
to eliminate the disadvantages of conventional splines. The 
designs are very effective in minimising friction, particularly 
when high torsional and bending loads are imposed during 
linear movement. 











* Complete technical and manufacturing co-operation with Beaver Precision 
Products Inc, Detroit. 


For further information please write to: 
J.B, STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 
SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 


BRISTOL SIDDELEY ENGINES LIMITED 
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Test its STRENGTH 

NEWTHERM is unusually strong and rigid—a 
feature of special importance in the larger, more 
vulnerable sections. Put a sample section or slab 
on part of your plant and prove for yourself its 
oustanding ability to withstand impact and water 
damage. See how it withstands rough handling 
in transit and erection, minimising breakage in 
shipment and erection by unskilled labour at the 
most remote sites. 


Test its MOISTURE RESISTANCE 

Even totally immersed in water, NEWTHERM 
retains much of its strength and rigidity. It does 
not become deformed when in contact with water, 
thus work-in-progress need not be covered. 
Especially on contracts where weather conditions 
would delay the application of insulation—NEW- 


Test Its LIGHTNESS 

Unusually light for such a high-efficiency material, 
NEWTHERM compares favourably in this 
respect with other insulants far inferiorinstrength. 
That means easier handling and fewer breakages 
—even the largest section is easily carried in 
one hand. 


Test its EASE OF APPLICATION 

Undoubtedly, NEWTHERM is one of the easiest 
of materials to apply. It is supplied in plastic 
formand ina wide range of standard-sized sections 
and slabs, smoothly finished and straight edged 
for immediate fitting. The finished job is very 
neat, with minimum joints, and appliers partic- 
ularly appreciate the handeability of the material 






ea, 
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THERM is the material to use. — especially in difficult situations. 






NEWALLS (Reg’d Brand) 


NEWTHERM calcium scticate iwculation 


. . . for temperatures up to |400° F 


READ ALL ABOUT NEWTHERM 
’ ina specially prepared booklet. Sizes, 
compressive strength, thermal conduc- 
tivity, —this and much m re useful 
|- information can be on file if you write 
' for your copy now, to the sole manu- 
» facturers Newalls Insulation Co, Ltd. 





NEWALLS INSULATION COMPANY LIMITED 





Head Office : WASHINGTON, CO. DURHAM, ENGLAND. A member of the TURNER AND NEWALL ORGANISATION. 








Offices and Dep.ts at ; LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, BELFAST, BRISTOL, & CARDIFF Agents and Vendors in most markets abroad. 
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59/BCDEG 
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LAST 20 to 50% 


| LONGER... Yet priced no 
higher than ordinary belts 
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Grommet Y.Belts 


ALL BRITISH 


TEXROPE GROMMET 
V-BELT DRIVES 


MANUFACTURED 
AND SOLD ONLY BY 


ca. — 


FRANK & CO LTD 


WIGGLESWORTH 


SHIPLEY YORKSHIRE 


"Phone : SHIPLEY 53141 
Grams : CLUTCH, SHIPLEY 
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FOR JET ENGINE 


Forged, rolled or rough machine 
in STAINLESS STEEL, LIGH 
ALLOYS, “NIMONIC” SERIES 4% 
TITANIUM. | 


N. Hingley & Sons (Netherton) Ltd. 


NETHERTON IRON WORKS - DUDLEY - WORCS : Phone: DUDLEY 55301-] 
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Lubricants for brake linings... ? 
No, not really. But manufacturers of bearings made from resin- 
bonded asbestos — commonly used for brake linings — do 
incorporate ‘‘dag’’* colloidal graphite in their products. Why? 
Because the fineness and stability of the particles in any Acheson 
dispersion ensure that the inherent properties of graphite are 
imparted to the material. Acheson dispersions may be 
impregnated or incorporated into fibres, leather, cloth, wood, 
paper and many other substances. ‘‘dag’’ colloidal graphite is 
heat-resisting, chemically inert, friction 
and therefore wear-reducing, 
electrically conducting and an 
excellent “parting” agent. 








These are the reasons why it is 
used extensively in industry as 
an integral part of, for instance, 
non-metallic bearings, packings, 
conducting textile tapes and 
braids, resistance heating panels 
of many types. If the possibilities 
interest you, write to the first 


“ : 4 
and foremost manufacturers of al a #, ; ee 
colloidal graphite for specific , Sh 1 ), 
recommendations. : ue 

2% <a 





“dag” colloidal graphite is 


* Registered trade mark incorporated in the asbestos- 


of Acheson Industries 


Acheson Colloids 


(Europe) Limited; type bearings manufactured 
licensed user - Acheson at the High Wycombe Works 
tek ak Medeglies Colloids Limited, of Railko Limited. One stag@ 





subsidiary of Acheson Industries (Europe) Limited) of production is illustrated. 


P.O. BOX 12 - PRINCE ROCK - PLYMOUTH - DEVON Also ACHESON COLLOIDS CO., PORT HURON, MICHIGAN, U.S.A. & ACHESON COLLOIDEN N.V. SCHMEEDA (GR) NETHERLANDS 
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For clean, 
gleaming interiors 





1-7 
y cart 


Here is a coating for your walls, wood and metalwork 
which is easy to apply and sets with a 
tile-like surface that withstands damp, steam, condensation, 
oils, washing and hard wear. 


In engineering and other factories, warehouses, offices, 
canteens, etc., Permoglaze is nowadays 
replacing ordinary paints and enamels because its hard, glazed 
surface repels dirt and is so easy to keep clean. 


Permoglaze is supplied ready for application in white and 
colours in Gloss, Eggshell and Satin finishes. 


Write now for colour card and booklet describing how to 


Permoglaze walls and other surfaces. 


Permoglaze 


THE TILE-LIKE FINISH 





MADE BY 


PERMOGLAZE LTD TYSELEY BIRMINGHAM 11 
Depots at Cardiff, Leeds, Glasgow, Manchester, Nottingham & Norwich 
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TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
Clutches a popular choice for machine 
tool, plant, civiland heavy engineering. 
Such characteristics are ensured by:— 
Heat treatment and total enclosure of 
all operating parts; positive locking; 
single point adjustment and precision 
manufacture on modern plant. A 
Taylor Clutch is a self-contained unit, 
easily assembled, quickly fitted and 
produced to perform many years of 
strenuous work, 


93 


Powerful, 
Positive, 
Safe... 


The Reid 
Gear Co., Ltd., required a powerful, sensitive and 
completely trustworthy clutch unit for their two-speed 
reduction gear, to transmit the enormous effort applied 
In actuating the emergency sluice gate on a Scottish 
Hydro-Electric Project. The features mentioned above 
qualify Taylor Clutches to satisfy such exacting demands 
because they constitute the very ingredients of strength 
and reliability—the choice was a Taylor Multiple Disc 
Clutch. 


The Illustration shows a typical application. 


TAYLOR INDUSTRIAL CLUTCHES 


TROWS UPPER WORKS - CASTLETON - LANCS, 
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‘It's stronger 





Process 101 is the new method of jointing 
cast iron by low-temperature bronze- 
welding—and it produces joints far and 
away superior to any other method. By 
means of the new Sifbronze ror rod and 
the old 
sluggishness of flow across the joint face 
has been completely eliminated. Result 
is a far greater degree of “ penetration ” of 
bronze into the parent metal and “ peel- 
ing” of joints is now a thing of the past. 
A Process ror weld is definitely stronger 
than the original cast iron ! 


the new Sifbronze ror Flux, 


If you fill in the coupon: we will send 
you full details and a free sample. 


IFBRONZ 
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says Will the Welder 


than original cast iron!” 


To: 
Suffolk Iron Foundry (1920) Ltd., | 
| Stowmarket, Suffolk. 


: 
| 


Please send me Process 101 Leaflet 
| and a free sample of 101 Rods. | 
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YOU MUST NOT DRIVE 
WHILST DISQUALIFIED 


MAXIMUM PENALTY FOR 
FAILURE TO CONFORM 
TO DISQUALIFICATION 


6 months or £100 fine ‘ 
MACHINERY INSTALLATIONS LTD. 


Also at: BIRMINGHAM MIDLAND 573! P.B.E. > CARDIFF 25471 


M.I.L. REMOVE ALL TYPES 
OF DISQUALIFIED PLANT 
MACHINERY 
EQUIPMENT 
BUILDINGS and CHIMNEYS 
WITH GREAT DEXTERITY 


* GLASGOW CITY 6597 - NEWCASTLE UPON TYNE 22336 
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ELECTRICAL 
BOILERS 


YOUR ORGANISATION 
CAN BENEFIT BY 
USING M.LL. 


NA 


mi nay 
60a HIGH STREET, ACTON, LONDON, W.3 il" | 
Telephone: ACORN 6044 P.B.E ! WN, ade! 
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MAGNETS 
CHUTES 
CONVEYOR HEADS 
SWEEPERS 

OVERBAND SEPARATORS 


s0XMAc 


ELECTROMAGNETS Lt. 


Boxmag Works, Bond St., Birmingham, 19. England 
Enter No. 942 on reply card 


ANY NUTS 
OUT OF PLACE? 


Bone shaking vibration can slacken 
the tightest nut. The way to 
smooth your worries is to fit 
KOLOK Positive Lock Washers. 
They come in every size. 


KOLOK 


POSITIVE LOCK WASHERS 
(AVAILABLE IN ALL SIZES) 














SUSPENSION 

MAGNETS 

CLUTCHES 

MAGNETIC PULLEYS 
DRUMS 

PERMANENT MAGNETS 


genes BI ee 





TELEPHONE 


TELEGRAMS 
CENTRAL 5391 


BOXMAG B’HAM 



























Telephone: DOUglas 9292 
Enter No. 943 on reply card 


POSITIVE LOCK WASHER CO. LTD. 


45 Renfrew Street, Glasgow, C.2. 





WELLS WASTE OIL 
FILTERS | 


WELLS FILTERS enable 
waste oil to be used 
with complete confidence 
many times over. 





SIX STANDARD SIZES 
AVAILABLE 


The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed makes waste oil clean again. 


Also makers of OIL CISTERNS, SETTLING 
TANKS, OIL STORAGE CABINETS, PAINT 
SPRAY GUNS AND LIME SPRAYERS, 
BARREL POURERS, LATHE CANS, FILE 
HANDLES, PORTABLE HEATING PLANTS, 
KETTLE TORCH LAMPS. 


A. C. WELLS X% CO,, LTD! 


MOUNT ST., HYDE, CHESHIRE 
Tel: HYDE 2953 GRAMS: UNBREAKABLE HYDE 





No. 5 SIZE 
CAPACITY 45 to 50 
GALLONS PER WEEK 
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For machinery like this 






































Castings 
like this 





Eccentric as a gear often has to be, yet of 
engaging quality. It’s a casting with a fine 
finish. Ready for a hard, working life. 
Typical of Vickers’ high quality steel and 
iron castings in all grades of BSS 592, BSS 1456, 
BSS 1760 and BSS 1452. 

A good industrial risk — as Insurance men 
would say. Proof of which is given by radio- 
graph or other non-destructive examination if 
asked for. 

FOR YOUR NEXT PROJECT 
Talk over your requirements with Vickers at 
the planning stage. 


Castings by VIGEERS 


) Vickers-Armstrongs (Engineers) Limited 











FORGE AND FOUNDRY DEPARTMENT ELSWICK WORKS. NEWCASTLE UPON TYNE PHONE NEWCASTLE 33101! 
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SULZER 


for 











Sulzer Electric Boiler Plants are the product of 
many years’ experience and research. 


TEN, OER 


Fully automatic in operation they give a very high 
degree of efficiency and cleanliness, coupled with 
reliability and low maintenance costs. 


Combined with Thermal Storage plant, reduced 
tariffs may be obtained for ‘‘off peak’’ operation. 





Backed by wide experience in this field we can place 


a complete service of design and construction at your 
disposal. 

















Small Electric Boilers High-Voltage Electrode Boilers | 


This electric boiler for high-temperature water is installed in a 
continental electricity works. It is rated at 10,000 kW and operates 
on a 6,500 volt supply, the pressure being 140 Ib. per sq. in. 


The ranges of application of the various boiler types overlap to 
some extent and thus completely cover the whole field 
of practical requirements. 


ia iiss 
ws meaner 


Yi 
000 


: pa 
High-Voltage 
Jet-Type Electric Boilers 


<§_| 000 eae" 





250 





1,000 4,000 16,000 
VOLTAGE 


SULZER BROS. (LONDON) LTD. 


12 Dyott Street, London, W.C.I. Telephone : MUSeum 7890 
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Colvilles, have developed a range of special steels capable of meeting the most exacting 


demands of modern engineering technology. 


DUCOLW.50 ABRAZO COLMO COLCLAD CORTEN  COLYUF 


Abrasion Creep Stainless High Strength Notch 

Resisting Resisting Nickel & Corrosion Tough 

Steel Steel ‘Monel? Resisting Steel 
Clad Steels Steel 


High Tensile 
Weldable 
Steel 


COLVILLES 


FITNESS FOR PURPOSE STEELS 


COLVILLES LIMITED 195 West George St., Glasgow C.2. 


ty : i a 
stelle 


‘ee 
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MILD, MEDIUM AND HIGH CARBON 
TRUBRITE STAINLESS STEEL STRIP 


amar ALSO PRODUGERS OF BRIGHT STEEL BARS, 
HIGH STRAIN AND STAINLESS STEEL WIRES. 
Cc 
Cc. 


The best raw materials—the finest and 
most up-to-date production plant and 
rigorous inspection—ensure that LEE’S 
Steel is constantly true to specificati~«' 





Head Office & Works: Trubrite Steel Works, Meadow Hall, Sheffield. 
Tel: Sheffield 387272 

London Office: Stafford House, 40/43 Norfolk St., Strand, W.C.2. 
Tel: Temple Bar 7187/8 & SONS LTD 

Birmingham Office. 191 Corporation St., Birmingham 4. 

Tel: Central 6801/2 
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IN EVERY INDUSTRY 


CROFTS VARIABLE SPEED 
MOTOR GEARS 


Clean, safe and totally enclosed 





Electric motor, variable-speed drive and “‘ Ritespeed ”’ 
reduction gear, all in one compact unit 


Self-locking device prevents accidental alteration of speed 
Remote or automatic control to order 


Drives in either direction 


Universal and Vertical types, also Universal Flange-Mounting 
types with horizontal or vertical shafts 


FIVE STANDARD SIZES, FROM ; H.P. TO 10 H.P. 
AVAILABLE FROM STOCK 
LARGER SIZES AVAILABLE, UP TO 20 H.P 
RATIOS FROM 2: 1TO 10 :1 


Ratios may be increased by fitting ‘‘Hiratio’’ adaptor. Send for Publication 560/K 





A Vertical Unit in use on cereal processing 





machinery. (Guards removed for clarity.) 


CROFTS (ENGINEERS) LIMITED 


POWER NSMIS SION NGINEER 


THORNBURY BRADFORD 3 YORKSHIRE Telephone: 6525! (20 lines) 
Telegrams: ‘‘Crofters Bradford Telex’’ Telex 51186 








BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation. 
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MILD, MEDIUM AND HIGH CARBON 
TRUBRITE STAINLESS STEEL STRIP 


i ALSO PRODUCERS OF BRIGHT STEEL BARS, 
HIGH STRAIN AND STAINLESS STEEL WIRES. 
Cc 
Cc 


The best raw materials—the finest and 
most up-to-date production plant and 
rigorous inspection—ensure that LEE’S 
Steel is constantly true to specificati-™. 


Head Office & Works: Trubrite Steel Works, Meadow Hall, Sheffield. 
Tel: Sheffield 387272 

London Office: Stafford House, 40/43 Norfolk St., Strand, W.C.2. 
Tel: Temple Bar 7187/8 & SONS LTD 

Birmingham Office. 191 Corporation St., Birmingham 4. 

Tel: Central 6801/2 
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IN EVERY INDUSTRY 


CROFTS VARIABLE SPEED 
MOTOR GEARS 


Clean, safe and totally enclosed 








Electric motor, variable-speed drive and ‘‘ Ritespeed ”’ 
reduction gear, all in one compact unit 


Self-locking device prevents accidental alteration of speed 
Remote or automatic control to order 


Drives in either direction 


Universal and Vertical types, also Universal Flange-Mounting 
types with horizontal or vertical shafts 


FIVE STANDARD SIZES, FROM } H.P. TO 10 H.P. 
AVAILABLE FROM STOCK 
LARGER SIZES AVAILABLE, UP TO 20 H.P 
RATIOS FROM 2: 1 TO 10 :1 


Ratios may be increased by fitting ‘‘Hiratio’’ adaptor. Send for Publication 560/K 





A Vertical Unit in use on cereal processing 





machinery. (Guards removed for clarity.) 


CROFTS (ENGINEERS) LIMITED 


POWER NSMISSt0ON NGINEER 


‘ a... ne: THORNBURY BRADFORD 3 YORKSHIRE Telephone: 6525! (20 lines) 
Telegrams: ‘‘Crofters Bradford Telex’’ Telex 51186 








BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A. World-wide Representation. 
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Over a Ton 


of Aluminium Alloy 


spun to : 
10 ft. ifd x le 


One of a number produced for § 
pressure vessels to hold liquid air, 
this 10 ft. aluminium end was spun 
by Harveys on the Rotarpress. The 
12 ft. flat discs needed for spinning 


these ends, which are believed to ! 





be the largest spun aluminium [ 
ends produced in this country, 
were formed by butt-welding two 


plates of aluminium alloy together. 





The Rotarpress is one of the large-capacity units in Harveys 
Heavy Fabrication Department. It produces ends up to 15 ft. 
diameter and is adaptable over a wide range of knuckle radii 
and depths. 

The contours of semi-ellipsoidal ends produced by the spinning 
process enable plate thickness to be reduced, and in most cases 
tool costs are eliminated. Enquiries are invited for ends only 
or for complete 


FABRICATION OF PRESSURE VESSELS. 


HARWENG 


G. A. HARVEY & CO. (LONDON) LTD. 


Woolwich Road, London, SE7 - GREenwich 3232 (22 lines) 














Other Harvey facilities: FABRICATIONS UP TO I20 TONS IN ONE PIECE « HEAVY 
MACHINING AND FITTING - HEAT TREATMENT AND RADIOGRAPHY + STFEL PLATE 
AND SHEET METAL WORK * PERFORATED METALS + WOVEN WIRE * WIREWORK 

HF/7 
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Gosheron 











for 
all 
electrical 
work 


DILEC self-bonding p.v.c. tape, specially developed for the 
electrical industry, overcomes many of the problems normally 
associated with pressure sensitive tapes. 

This unique tape is a p.v.c. film formulated to provide adhesive 
properties in the material itself. DILEC does not ‘ooze’ or 
pick up dust and dirt. It will not perish and will last for years. 
Components can be wound with DILEC and then heat sealed 
or H.F. welded. Even a straightforward winding provides 
a smooth sheath of glossy p.v.c. which is impervious to 
moisture, acids and other corrosive elements, and gives 
excellent electrical insulation. 

DILEC will conform to irregular surfaces and makes an 
extremely effective seal when wound under a little tension. 
It is supplied in 50-yard rolls and is available in six British 
Standard Colours. 

Write for comprehensive details of all Gosheron Technical 
Tapes and for regular copies of ‘Tape Times’. 


Over 50 years Tape Technology 


tapes 





Photo top of page by cour- | 
tesy of English Electric Co. 


Ltd., and inset by courtes 
of Smith Hobson Ltd. | 








John 
Gosheron 


& Co. Ltd 





| THE PACKAGING & INDUSTRIAL TAPE CENTRE, ALBERT EMBANKMENT, LONDON, S.E.11 


Telephone: RELiance 7600 
Enter No. 1011 on reply card 
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Long-range readability 
WITH 


instruments 


With its modern scale presentation, the AEI FC2 Wattmeter 
can be accurately read from a distance of many feet. It is typical 
of a wide range of instruments from AEI, including voltmeters, 
ammeters, power factor indicators and synchroscopes, developed 
for ease and reliability of use in modern power stations. 
DIAL SIZES: 4 in., 6 in., and 8 in. 


PATTERNS: Round projecting. Round flush (as illustrated). 
_—N Round flush with square bezel. 
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For further details please write to: 


Associated Electrical Industries Limited 
INSTRUMENTATION DIVISION - Instrument & Meter Department. 
Trafford Park, Manchester 17 G13 


Enter No. 1021 on reply card 









EMME ENGINEER _ June 3, 1960 


eA 


Self-adhesive Urethane Foam 


REDUCE COSTS and SPEED PRODUCTION 


Tesamoll is a new synthetic material with unique features. Its 
nterconnected cellular construction compresses easily and has a 
onstant, gentle push-back. It is rapidly replacing foam rubber and felt 
is well as giving results not always possible with traditional materials. 


ELECTRONICS. Tesamoll has many uses in this modern sphere 
© mount instruments, cushion, pack, eliminate vibration and seal 
gainst dust. 


GINEERING. Tesamoll can be used as gaskets for powder 
hambers, to seal against dust, to mount small components, to reduce 
hatter and vibration and noise. 


IO AND TELEVISION. Tesamoll is invaluable because of 
ts unique electrical, acoustical and dust sealing qualities. It is ideal 
or sealing T.V. tubes because it is electrostatically negative and tends 
0 repel dust and other air or gas borne particles. 
AVE TIME. Tesamoll has a powerful pressure-sensitive adhesive 
hich adheres firmly and instantly to any dry, clean surface. Self- 
hesive Tesamoll saves many man-hours, is clean and quick to 
use and efficient in operation. 
AMOLL can help you 
. Tell us your problem, we Send for , 













Y well have the answer. Technical 
_ ask for samples for Booklet 
8. 


giving full details of the 
Tesarstoll 


physical, acoustic, elec- 
trical and chemical charac- 
teristics together with the 
range of thicknesses, widths 
and prices from: 








HT LIMITED, CHANDOS HOUSE, BUCKINGHAM GATE, LONDON, S.W.1. Tel. ABBey 3571 /2 
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LOOSE NUTS LOSE MONEY 


‘PALNUT’ 


(REGD, TRADE MARK) 


SAFETY LOCK WASHERS 


ECONOMICALLY AND EFFICIENTLY DEFY VIBRATION 


BY COURTESY OF BRITISH RAILWAYS, SOUTHERN REGION, WE SHOW BELOW A 
*PALNUT’ FITTED TO THE ROOF OF A MAIN LINE DIESEL LOCOMOTIVE. 









We are sure that the ‘ PALNUT’ Safety Lock Washer can and will 
be of service to you—give us a chance to prove it. 


Available in all threads from 6 B.A. to 3” B.S.F. ‘ PALNUTS’ 

give a guaranteed and easily inspected lock. Function on 

short bolt lengths and dispense with all need for drilling 
or distortion of thread. 


NATIONAL PHYSICAL LABORATORY TESTED 
THE GREATER THE VIBRATION THE TIGHTER THE GRIP 
For further details apply 


THE PALNUT COMPANY LTD. 


(Est. 1919) 
PALNUT WORKS, 3 ARTHUR STREET, HOVE, 3 
Telegrams : PALNUT HOVE. Tele : 70427. 
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CONCRETE 
ROADS 








caving at least 2.5%, 
of the cost? 
Send for important information on 


The METTEXTURE PROCESS 


—the patented mechanical method of hacking old and damaged 
concrete to a precise depth, and providing an evenly keyed 
sub-surface to receive new topping. 


The sure 
Metric en 











and trained opera- 
tors in any locality. 
ESTIMATES FREE 


METROPOLITAN 
CONSTRUCTION CO. LTD. 


Bow Bells House, Bread Street 
(Cheapside), London, E.C.4. 
City 1488 
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POWER TRANSMISSION— 
through the medium of 
FLEXIBLE 
FABRIC 
COUPLING 
DISCS 





* Are easily assembled. 

* Give extreme torsional flexibility. 

* Absorb irregularities in load variations. 

* Axial and parallel misalignments are corrected. 


ESTABLISHED 1895 


HERMETIC PURER CO [7 


Hermetic Works, Priory Road, Aston, BIRMINGHAM, 6 


*Phone : EAST_3638/9. Telegrams : “‘Hermetic Birmingham.” 


Enter No. 1041 on reply card 


PICK THIS UP 


TO STOP 
CORROSION, 











To solve your corrosion problems, get in 
touch with Plus-Gas the Anti-Corrosion 
Specialists: their Technical Advisory 
Service covers the whole country. 

Plus-Gas Formula ‘A’ Dismantling Fluid, 
(Rust Remover). 

Plus-Gas Formula ‘B’ Protective Fluid. 
Used and approved by all 
industries for many years. 
Have you heard of 
Plus-Gas Formula ‘E’ 
External Metal Treatment 
(Tannating Pre-treatment) ?P 


1/11 Hay Hill 
London W1 
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A NEW INDUCED DRAUGH 
COOLING TOWER 


by 
FOSTER WHEELER 














The ‘D’ Type Cooling 
Tower consists of a 
series of standard 
units with a cross sec- 
tional area ranging 
from 6’ x 6’ to 16’ x 16’ 
and designed to cool 
water quantities 
varying between 50 
and 1500 Imperial . 
gallons per minute. 9 


| 


sk The Cooling Tower is entirely pre-fabricate 
-and can be easily erected by 
unskilled workmen. 


High exit air 
velocity prevents 
recirculation. 


High efficient heat 
transfer. 


Uniform air and 
water distribution. 


Draught eliminatos 
ensure minimum 
water loss. 


Selected and treated 
timber for long life, 





° e 
Corrosion resistant 
hardware. 


Pre-fabricated for 
simple erection. 


iW 


\ / 

TE! 
4 

LIMI | 4 


KENsington 8 


‘ 4 as ai se \E> 

| 
FOSTER WHEELER 
FOSTER WHEELER HOUSE, 3, IXWORTH PLACE, LONDON SW3._ Telephone: 
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AC ROW electric 





OER 





D F MAG hoist 







Its design puts it years ahead of all others! 


A hollow shaft with involute splines protrudes from the gear and drives the drum 
centrally. The hollow shaft rests on strong ball bearings and supports one side of 

the drum. On the other side, the drum is supported by a ball bearing which, 

in turn, is fitted on to the motor end cap. This type of drum-support, by means 

of ball bearings and annular discs, ensures a minimum of deformation. 


a The carrying member, connecting motor and reduction gear, is provided by forged 
WH jy $ Vf, . 3 flanges with attached feet, and by the screwed-on strong steel sheet casing. The 
y, x position of the flanges in relation to the reduction gear, casing and motor can be 
44 Vey varied as required, so that 64 different foot positions and rope lead-offs can be 
\ “a r . * A <(( <( \ f obtained. This enables the ACROW-DEMAG P-Type Hoist to be adapted to 


any particular need without adding further components. 
* e os * cm e e . s e e * e e e e e * 2 = iJ o * « o e e * e e * e e 


These are only two of the many features of the Acrow-Demag P-Type Hoist. To learn about more advantages, send 
now for full descriptive brochure or, alternatively, ask for a demonstration to be arranged 


ACROW (ENGINEERS) LTD., Demag Division, 
 |South Wharf, London, W.2. Telephone: AMBassador 3456 (20 lines) 
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*) LOrrosion i i 
b An impenetrable shield of Resets No.1 
On guard, and constantly ready to fight against corrosion in boilers or steam 
j raising plant is Apexior No. 1. 
or mm Applied as a thin film to surfaces which encounter water or steam tempera- 
* tures between 170°—1000°F., Apexior No. 1 is an effective, low cost protection 
for expensive boiler plant. It cuts corrosion to an absolute minimum; 
NCH sgt reduces scale formation. Any scale which forms can be easily and speedily 
' « NEWCASTLE: UPON TYNE removed without danger of damage to plant as it is non-adherent. 
ea, ENGLAND Other advantages come with Apexior No. 1: heat transmission is improved; 

, and since Apexior is an inert coating, feed water is left completely free from 
discolouration or contamination. Keep step withindustry to-day—be boiler 
wise and Apexiorise. 

For full information on all aspects of Apexior No. 1 write for Booklet 

‘*Preventing Boiler Corrosion’’. 

" 
H 
BRITISH PAINTS LIMITED Apexior Division : 
. Portland Road, Newcastle upon Tyne 2 nr an ' 
ly London ° Liverpool + Sydney « Adelaide - Durban * Cape Town * Calcutta - Trinidad - New York * Dublin “nraaPamtsumame, 
CY] 
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OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING 
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OIL 
STORAGE TANKS 


Cylindrical, Rectangular and 
Sitewelded. “36.000 al from 
25 gall. to 30,000 gall. 


PRESSURE VESSELS 


Butane and Propane Storage 
Vessels, Columns, Cooling and 
Scrubbing Towers, Air Receivers, 
Chemical Storage Vessels. Full 
details supplied on application. 


Also Manufacturers of Ducting and 
Fabrications. Large Machining 
Capacity Available. 


ROBERTS BROS. 


ESTABLISHED 1919 
JUNCTION ROAD, WORDSLEY, 
STOURBRIDGE wonrcs. 


Tel: STOURBRIDGE 3101/2/3 
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INDUSTRIAL COUNTING 
INSTRUMENTS and 
MEASURING 
MACHINES 









Let us solve 
your 
counting 
and 
measuring 
problems 


Write or phone 
for our Catalogue or a visit from a 
technical representative to ‘** INSTRUMENT DIVISION *” 


B. & F.CARTER &CO., LTD. 


ALBION WORKS, BOLTON 3, ENGLAND 
Tel: BOLTON 4344 (Autti mony) 
Gra * BRAIDERS BOLTON ** 
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EAGLE FOUNDRY, SHEFFIELD 11, ENGLAND. PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 











June 3, 1960 THE ENGINB§p 


“Those L & C piston rings are 
giving you plenty of speed” 


“What's that you say?” 


“T said, since you fitted L & C piston 


rings you've left us all standing” 


“Can’t hear, you'll have to catch up a bit” 


“T can’t go any faster. This tub hasn’t got L & C 


piston rings y'know” 


‘“‘Whatsamatter, you can’t raise any 
more speed? Give you a tip—get your 
owners to fit L & C piston rings.” 


LTD 


| MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


Manufacturers of the well 


known “Patent Double Action 


Piston Rings’’ for steam engines 


OA/5068 
Enter No. 1063 on reply cari 
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FOR FINER FILTRATIO 


OF ALL LIQUID: 


* — LARGE CAPACITIES * LOWEST PRESSURE DROP 
DUAL TYPE GIVES 


* —WNINTERRUPTED FLOW * SINGLE NUT COVER FIXING 
x HIGHLY COMPETITIVE 


IMMEDIATE EX-STOCK DELIVERIES FROM OUR II DEPOTS THROUGHOUT THE U.K. AND EIRE. 


THE BRITISH STEAM SPECIALTIES LIMITED 


Head Office: FLEET STREET - LEICESI! 


Also at LONDON, LIVERPOOL, GLASGOW, BRISTOL, pete fy NEWCASTLE-ON-TYNE, BIRMINGHAM, BELFAST, DUBUN 
Telephone: LEICESTER 20885 (6 lines) CARDIFF. Telegrams: ‘* BOSS” LEICEST 
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Growth in 
GHANA... 


Big civil engineering contracts call for light 
railway equipment that will give long 
trouble-free service under tough working 


conditions. 





That’s why Hudson trucks were used on 


the contract for the building of Ghana’s new 


deepwater harbour at Tema. 


ROBERT HUDSON LTD. RALETRUX HOUSE MEADOW LANE, LEEDS. Hud SOIT 


Telephone: Leeds 20004. Telegrams: Raletrux, Leeds. Mic} ba -VVIRiT Wa) a4-1P Ne 





E) 
ES 

LUN 
EST 


LONDON OFFICE: 30-34 BUCKINGHAM GATE, WESTMINSTER, LONDON, S.W.1. Works at LEEDS, BENONI, DURBAN AND CALCUTTA. 
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Plant Engineer faced with 
seize-up 
of heat exchanger! 


He knew, of course, that scale had been building up for some 
time. But you can’t keep shutting down such complicated 
plant every few weeks. Better, he thought, to wait 

until the job really needed doing—then get 

it over fast. This is how the 


! 
Phowtd. situation was 


dealt with. 








The G.D. 

Chemical Cleaning 
Service is the fastest and 
most effective way of descaling all 

closed and complicated systems — boilers, pipe 
systems, condensers, economisers, towers, coolers and many 

other types of plant. Let us know of your problems, and if possible 
send a sample of scale. 





















Fast and thorough chemical cleaning by 


GENERAL DESCALING CO. LTD 


RETFORD ROAD, WORKSOP, NOTTS. Tel: 3211/5 Telex: 54159 
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for- alm ol= We a-vantehc- mere) ah age) ii-ve 


for- Val ol-Mme) ol-Je- here MDa Mma-yenUlt-ahy 
timed cycles 


for- | alm ol- Wee) ol-Jal-10 me) axel lel-1-10| 
automatically 


@ permit faster opening 
Tale mel fol-iiare 


— they increase plant efficiency and 
reduce operating costs, and are avail- 
able in a range of sizes up to 24” bore 
ite} mmo) ol-1e-tdkoyalm ob am olal-elaar-dlorman els. (elite 
or electric power. 

Further information supplied on 
request. 


Audco Power Operated 
Valves’ installed on a 
prototype 3 cylinder Lock- 
Hopper for hydraulic 
‘transportation of coal 
(courtesy of National Coal 
Board). 








SEU TH PA 


AUDLEY ENGINEERING CO. LTD. (CONTROLS DIVISION) EASTERN AVENUE, GLOUCESTER. TEL: GLOUCESTER 21451/5 
A Division of Audley Engineering Co. Ltd., Newport, Shropshire. 
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he Exh ibition in stself....N 























one of WARDS 


JMACHINERY SHOWROOMS 
AT SHEFFIELD 


Others at: SILVERTON (LONDON) . GLASGOW : BRITON FERRY 


VISITORS ARE ALWAYS WELCOME AND 
REMEMBER—WARDS MIGHT HAVE _iIT! 


Stand No. 55 at the Machine Tool Exhibition, Olympia, in June 








ALBION WORKS : SHEFFIELD 

‘PHONE 26311 (22 lines). | 'GRAMS ‘FORWARD SHEFFIELD’ 
THOS. W. WARD LTD LONDON OFFICE: BRETTENHAM HOUSE 
LANCASTER PL. STRAND W.C.2, PHONE TEM I515 


G.sé. 
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Coming up, 
Sir 


—thanks to 





Reproduced by 
courtesy of the 
Marsham Tyre Co. 


T & T Conveyors and Elevators appear in many special forms as 


well as in a well-tried range of high efficiency, low-cost designs 


T & T EXPERIENCE IS WORLD-WIDE 


T & T’s many years’ experience on many hundreds of large and 


satisfaction 


small installations at home and abroad is your assurance of 
Tr Conveyors 
& 
and Elevators 
© 
make work easier 


Write for leaflet E., or ask for a technical representative to call and 
discuss your requirements without obligation. 


T & T WORKS LTD 


BILLESDON - - LEICESTER 
Telephone : Billesdon 261 Telegrams: ‘Conveyor,’ Leicester 
London Office: 39, Windsor House, 46, Victoria Street, S.W.|I 

Tel.: ABBey 6085 
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Fullway VALVES 


MEET EVERY REQUIREMENT 


@ Full Flow, no restriction. 


@ Available for a big variety of liquids 
or gases at high or low pressure. 


@® Negligible maintenance. 
@ No metallic contacts. 
@ No lubrication required. 


@ Made in stainless steel and 
other materials for a wide 
range of applications. 


#s 


+ * Gye @*n ay 
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HYDRAULICS & PNEUMATICS LTD 
WULFRUNA WORKS, VILLIERS STREET, WOLVERHAMPTON 
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The ‘‘Margam Abbey”—built for the Port Talbot Pilotage Authority by Richard Ironworks Ltd., in 
which Cor-Ten was used extensively. Photograph by courtesy of the Port Talbot Pilotage Authority 


COR-TEN GOES DOWN TO THE SEA IN SHIPS 


At sea as well as ashore new uses are constantly being found 
for SCW Cor-Ten. It was used extensively in the construc- 
tion of this vessel for the Port Talbot Pilotage Authority. 


The Main Deck and Bulwark Plating 
Shell Plating and Anchor Recess 
Floors and Engine Seating 

Chain Locker 

Fresh Water Tank 

Bulkhead Bottom Plating 

Rudder Side Plates 


—were made entirely from Cor-Ten. A typical example of the 
growing use of Cor-Ten in marine construction, and in other 
fields where high yield strength, together with outstanding 
resistance to corrosion, is vital. 


COR-TEN IS TOUGHER 


Weight for weight, the yield strength of SCW Cor-Ten is 50% 
higher than ordinary mild steel. 

Alternatively— 

Strength for strength, a saving of 1/3 of the weight is 
possible. 


4-6 times more resistant to atmospheric corrosion. 
Highly resistant to abrasion and fatigue. 


COR-TEN SAVES MONEY 
Initial costs are spread over a longer service life. 
Maintenance costs are reduced. 


Operating costs are lowered—in transport, payloads are 
bigger because of reduction in tare weight. 


Please write to us at the address below for further information or 
for technical assistance in the application of SCW Cor-Ten to 


ft 8-0 PRPUBRAND 


Oriel 


RAILWAY ROLLING STOCK. AGRICULTURAL AND EARTH- 
MOVING EQUIPMENT. BARGES AND SMALL CRAFT 
MINE CARS. POWER STATION INSTALLATIONS 











THE STEEL COMPANY OF WALES LIMITED 


ABBEY WORKS, PORT TALBOT, GLAMORGAN. TELEPHONE: PORT TALBOT 3181 
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FIELDING 
Open 

Gap 
Presses 


Fielding & Platt Limited 


ATLAS -WORKS 


ENGINEERS 


A wide range of “ Fielding’’ Hydraulic Open Gap 
Presses is available, covering a variety of 
applications. These presses are supplied complete 
with self-contained pumping equipment, or 
alternatively to operate from an Accumulator 
System .... Your enquiries will receive our 


careful and prompt attention. 








MEMBER OF a 
ey yy 
HEENAN 
= GROUP 


GLOUCESTER + ENGLAND 


K/FP.15. 
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CLASSIFIED ADVERTISEMENTS 





PUBLIC APPOINTMENTS - SITUATIONS VACANT + TENDERS - EDUCATIONAL - BUSINESSES and PREMISES * BUSINESS OPPORTUNIT; 


PATENTS - 
Lineage Rate. 4/6 per line of approximately 6 words. 


FOR SALE - MACHINERY, etc., WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING + DESIGN SERVICES - FOR Hix 


Inch Rate. 48/- per single column inch and pro rata. 12 lines to 1 inch. 
There are reduced rates (i.¢., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., 4-page £25 10s. 4-page £48. Full page £90. 


Lineage Rate. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inchaexar 


Copy Dates. Tuesday for publication on Friday same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 
Advertisements for publication should be addressed to :—=Classified Advertisement Dept., “‘THE ENGINEER,”’’ 28 Essex Street, Strand, London. W.C.2 


4/- per line of approximately 6 words.. 


MISCELLANEOUS - 
Minimum 18/-. - 


Minimum 16/-. 


AGENCIES - 


DIRECTORS - 





Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/- which includes forwarding of replies. 


Urgent advertisements may be telephoned to CENtral 6565. 


PARTNERSHIPS 


Inch Rate. 54/- per single column inch and pro rata. 12 lines to 1 inch. 
There are reduced rates (i.¢., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., 4-page £29 10s. 4-page £54. 


Full page £100. 
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PUBLIC APPOINTMENTS 





MANCHESTER COLLEGE OF 
SCIENCE AND TECHNOLOGY 


(FACULTY OF TECHNOLOGY IN THE 
UNIVERSITY OF MANCHESTER) 





A LECTURESHIP AND AN 
ASSISTANT LECTURESHIP IN 
MECHANICAL ENGINEERING 





The Governing Body invites applications for 
A LECTURESHIP AND AN _ ASSISTANT 
LECTURESHIP IN MECHANICAL ENGINEER- 
ING in The Manchester College of Science and 
Technology, with corresponding title and status in 
the University of Manchester. : : 

The Department covers a very wide field in 
Mechanical Engineering, including Photoelasticity, 
Fatigue, Servomechanisms, Vibrations, Machine 
Tools and Production Processes and Heat Transfer. 
A special high level Diploma Course in Machine 
Tool Design, lasting two years, has just been inaugur- 
ated. A real interest in the problems of Scientific 
Design would be of ad ge in tion with 
one of the posts. All members of staff are expected 
to undertake, assist in or supervise research for 
which facilities are excellent. The teaching is almost 
entirely confined to Graduate and Post Graduate 
Courses for Internal Degrees and Diplomas. Short 
courses for specialists in subjects of particular interest 
are offered each year. Salary, according to quali- 
fications and experience in the scale £1050 to £1850 
(Lecturer) or £800 to £950 (Assistant Lecturer). 
F.S.S.U. and family allowances. : 

Conditions of appointment and form of applica- 
tion may be obtained from the Registrar, The 
Manchester College of Science and Technology, 
Manchester, 1. The last day for the receipt of 
applications is Saturday, 18th June, 1960. E5000 








LONDON COUNTY COUNCIL 


WANDSWORTH TECHNICAL COLLEGE 





WANDSWORTH HIGH STREET, S.W 18. 





FOUR LECTURERS 





Ranpieed in September owing to expansion of 


work :— 

FOUR LECTURERS to teach—_ i ; 

(i) and (ii) to H.N.C. Electrical Engineering 
standard. Experience in electrical power or measure- 
ments or Electronics and Transistors an advantage. 

gid Metallurgy to H.N.C. and Degree Standard. 

iv) Applied Physical Chemistry and Extraction 
Chemistry to H.N.C. (Metallurgy) Standard. 

TWO ASSISTANTS, GRADE “‘ B”’ to teach : 

(i) Applied Physics to advanced students in metal- 
lurgy and engineering courses. 

(ii) Mathematics to H.N.C. standard. , : 

For all posts—graduate or equivalent qualification 
required. Industrial and teaching experience 
desirable. 

Burnham (F.E.) Salary scales : 

Lecturer : £1370 by £35 to £1550, plus London 
Allowance. 

Assistant, Grade “B’’: £700 by £27 10s. to 
£1150, plus London Allowance and additions for 
qualifications and training. Increments within 
scale for approved experience. 

Application forms from Secretary at College to be 
returned by 24th June, 1960 (1321) E9963 





UNIVERSITY OF MANCHESTER 


LECTURER IN NUCLEAR ENGINEERING 





Applications are invited for the post of LEC- 
TURER IN NUCLEAR ENGINEERING. Candi- 
dates should be graduates in engi ing or physics ; 
experience of experimental reactor physics or heat 
transfer would an advantage. The successful 
candidate will take part in teaching and research in 
the Nuclear Engineering Laboratory. University 
regulations permit teaching staff to read for the 
degrees of M.Sc. and Ph.D. Applications will also 
be considered from engineers and physicists who 
would be interested in a temporary appointment of 
two or more years. The salary scale is £1050 to 
£1850 per annum. Membership of the F.S.S.U. and 
Children’s Allowance Scheme. Initial salary accord- 
ing to qualifications and experience. Applications 
should be sent not later than June 18th, 1960, to the 
Registrar, the University, Manchester, 13, from 
whom further particulars and forms of application 
may be obtained. Applications by airmail letter in 
the first instance will be considered from overseas 
candidates, E9972 





PUBLIC APPOINTMENTS 


WELSH COLLEGE OF 
ADVANCED TECHNOLOGY 





Principal : A. HARVEY, Ph.D., B.Sc., F.Inst.P. 
DEPARTMENT OF ENGINEERING 





LECTURERS 





Applications are invited for the following posts, 
duties to commence as soon as possible. 

1. LECTURER in MECHANICAL ENGINEER- 
ING. Applicants must be University graduates in 
Engineering, should normally be graduates or cor- 
porate members of the Institution of Mechanical 
Engineers and have had adequate industrial experi- 


ence. 

2. LECTURER in MECHANICAL ENGINEER- 
ING with Special Knowledge of MARINE ENGIN- 
EERING. Applicants should be University gradu- 
ates in Engineering or corporate members of the 
Institution of Mechanical Engineers and should 
preferably hold a first-class M.O.T. certificate 
together with at least graduate membership of the 
Institute of Marine Engineers. 

* Salary for both posts—£1370 to £1550 per annum, 
with placing upon the scale dependent upon experi- 
ence. 

Further particulars and forms of application may 
be obtained from the Principal, at the College, 
Cathays Park, Cardiff, to whom completed forms 
should be returned by 17th June, 1960. 

ROBERT E. PRESSWOOD, 

City Hall, Clerk to the Governors. 

Cardiff. 





UNIVERSITY OF BRISTOL 





LECTURERS 





Applications are invited for two posts as LEC- 
TURERS (one Grade III and one Grade II) in the 
Department of Mechanical Engineering. The 
salary scales are : 

Grade III : £800 to £950 per annum 

Grade II : £1050 to £1850 per annum : 
(according to qualifications and experience) with 
F.S.S.U. benefits and Family Allowance. 

The duties will consist of lecturing, laboratory 
and tutorial work and the supervision of research 
projects. There are ample opportunities and facil- 
ities for personal research work in new and expand- 
ing laboratories. 

Applications (including the names of two referees) 
should be sent not later than 17th June, 1960, to the 
undersigned from whom further particulars may be 


obtained. 
H. C. BUTTERFIELD, 
E5010 Registrar and Secretary. 





LONDON COUNTY COUNCIL 





WANDSWORTH TECHNICAL 
COLLEGE 





ASSISTANT, GRADE “B” 





Wandsworth Technical College requires in 
September ASSISTANT, GRADE “B” to teach 
Mechanical Engineering subjects with Production 
Engineering bias up to H.N.C. standard. Graduate 
or equivalent qualifications, industrial and teaching 
experience desirable. 

Burnham (F.E.) salary scale £700 by £27 10s. to 
£1150 plus London allowance and additions for 
training and qualifications. Increments within the 
scale for experience. 

Application forms from Secretary at College, 
Wandsworth High Street, S.W.18, returnable by 
24th June, 1960 (1459) E5016 





UNIVERSITY COLLEGE, LONDON 





GOWER STREET, W.C.I 





LECTURER 





University College, London, Gower Street, 

-C.1, requires LECTURER to take charge of 
metallurgical teaching and research in Department 
of Mechanical Engineering from Ist October, 1960. 
Initial salary up to £1350, plus £60 London allow- 
ance, p.a. Superannuation and family allowance. 
Applications, to be received by 18th June, 1960, 
should be sent to the Secretary, from whom further 
parti may be obtained. E9993 


PUBLIC APPOINTMENTS 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 





HENDON TECHNICAL COLLEGE 





THE BURROUGHS, HENDON, N.W.4. 





MECHANICAL ENGINEERING 
DEPARTMENT 





Applications are invited for the following posts. 
Successful applicants will be expected to take up 
their duties as early as possible during the next 
academic year which cx in Sep ber, 1960. 
MECHANICAL ENGINEERING DEPARTMENT 

(1) PRINCIPAL LECTURER in Mechanical 
Engineering to teach one or more subjects to post- 
Higher National Diploma level. Candidates must 
possess high d qualifications and be Cor- 
porate Members of the Institution of Mechanical 
Engineers. Appropriate teaching and industrial 
experience essential. 

(2) and (3) TWO ASSISTANTS, GRADE “B” 
to teach two or more Mechanical Engineering sub- 
jects up to Higher National Certificate level. 

Candidates should be graduates or hold an equi- 
valent qualification and have industrial experience. 

Salary within the range (men) : 

Principal Lecturer : £1788 to £1951 per annum. 

Assistant, Grade “B”: £828 to £1486 per annum 

Application forms (s.a.e.) and further details of 
all posts may be obtained from the Clerk to the 
Governing Body, Town Hall, The Burroughs, 
Hendon, N.W.4, to whom completed applications 
should be returned within 14 days of the appearance 
of this advertisement. 

URR, M.Sc., Ph.D., 


C. E. 
Secretary to the Education Committee 
E5014 











UNIVERSITY OF NOTTINGHAM 





DEPARTMENT OF CIVIL ENGINEERING 
LECTURESHIPS 





Applications are invited or two vacant LECTURE- 
SHIPS IN CIVIL ENGINEERING. Salary within 
the scale £1050 by £50 to £1400 by £75 to £1850, 
according to qualifications and experience, with 
membership of the Universities Superannuation 
Scheme and children’s allowances. Conditions of 
appointment and form of application, to be returned 
by 30th June, from the Registrar. 





MINISTRY OF AVIATION 





LONDON 





TECHNICAL COST OFFICERS 





Ministry of Aviation requires TECHNICAL 
COST OFFICERS at London for technical duties 
in connection with the preparation of detailed prime 
cost estimates of the manufacture of engineering 
products. Duties will entail travelling. Qualifica- 
tions: Recognised engineering apprenticeship. 
O.N.C., appropriate City and Guilds Final Certifi- 
cate or equivalent qualification. Good machine 
shop experience and some experience in rate-fixing, 
planning and estimating an advantage. Salary : 
£720 (age 26) to £900 p.a. Application forms from 


Manager (P.E.1726), M.O.L., Professional and 
Executive Register, Atlantic House, Farringdon 
Street, London, E.C.4. E5030 





MINISTRY OF LABOUR 





MANCHESTER 





H.M. ELECTRICAL INSPECTOR 
OF FACTORIES 





Pensionable post at Manchester for man or woman 
at least 35 on Ist April, 1960, with corporate member- 
ship of I.E.E. and several years’ professional experi- 
ence. Candidates should preferably hold a university 
degree in electrical engineering. Responsible 
experience in electrical supply, electrical manufac- 
turing works or large industrial electrica! installation 
an advantage. Salary scale (men) £1550 (lower if 
under 40) to £2070. Exceptionally starting pay may 

above minimum. Promotion prospects. Write 


Civil Service Commission, 17, North Audley Street, 
London, W.1, for application form quoting S/5138/60. 
Closing date 7th July, 1960, E9994 
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Applications are invited for the position 23° 
ENGINEERING ASSISTANT in the Mechanig 9! 
Engineering section at the Head Office of the Bou) Sh 
The salary will be within the scale £827-£927 pp chi 
annum mo 
















NORTH EASTERN GAS BOARD 








ENGINEERING ASSISTANT— 
MECHANICAL 





The duties include, either in whole or in part, 
preparation of schemes, drawings, estimates x 
specifications, for mechanical handling plants x 
steam raising units and mains, with work of an 
nature, | 

Candidates must have good Drawing Office a 
general engineering experience. Preference will 
given to candidates possessing the Higher Natio 
Certificate or the equivalent. 

The successful applicant will be required to p 
a medical examination and to join the Boar 
Staff Pension Scheme. 

Application forms may be obtained from 
Chief Engineer, North Eastern Gas Board, H 
Office, Bridge Street, Leeds, 2, and should be Ron 
to him not later than Monday, 20th June, 1960. 

J. C. GARDNER, 








Bridge Street, Secretary. 
Ss, 2. 
27th May, 1960 E5018 - 
1c 
Oo} 
AIR MINISTRY ‘ 
i) 
ASSISTANT MECHANICAL AND th 
ELECTRICAL ENGINEERS be 

















Air Ministry require ASSISTANT MEC 
ICAL AND ELECTRICAL ENGINEERS 
design, construction and maintenance of in 
tions on airfields, radar stations, missile 
workshops and mainenance uaits for RAF 
home and overseas as well as certain Civil Ai 
Salary : £805 at 25 to £1095 a: 34 or over, 
after rising to maximum £1260, with increase {v 
London, and slight decrease for country distri 
Appointments non-pensionabie but long tm 
Promotion prospects. 5-day week with 4 wee’ 
2 days’ leave a year initially. Special allowance 
addition to salary during overseas service. 
fications and experience : . 
(i) (a) University degree or equivalent diploma 

electrical and/or mechanical eng 
with at least 2 years’ apprenticeship ; 
or (b) Graduate or corporate member of 1. 
with at least 3 years’ apprenticesnip ; 
or (c) Graduate or corporate member of I.MechE, 
appreciable electrical engineering ex: 
.,. With at least 3 years’ apprenticeship; __| 
and (ii) Have been employed for minimum of! 
years with well-established  engineetill 
concern and gained wide experience in 
ceeetrioel and mechanical engineering 
ice. 

Applicants must be natural born British subje! 
between ages of 25 and 45. Forms from Minit) 
of Labour, Technical and Scientific Register (K) 
26 King Street, London, S.W.1, quoting Dis 





CITY OF SHEFFIELD 





APPOINTMENT OF TWO 
ASSISTANT STRUCTURAL ENGINEERS 





GRADE S.C.—£785-£1070 





Applications are invited from graduates of othe! 
suitably qualified persons for the above appoill’ 
ments on the staff of the City Architect, Mr. J./ 
Womersley. 

Candidates should possess a basic knowledge 
the design and construction of all types of bul 
structures and foundation work. The posts off 
interesting work on a variety of civic buildings 0! 
section headed by a Chartered Civil Engineer 
are eminently suitable for engineers seeking 
experience for Professional Interview. : 

The commencing salaries will be at a point witht 
the above scale commensurate with the su 4 
candidates’ experience and qualifications. 

Applications, stating age, qualifications, ¢x?* 
ence, present and past appointments (with dates 
salaries), and the names and addresses of 
persons to whom reference may be made 
reach me by Monday, 20th June, 1960. 


JOHN HEYS, 
Town Hall, Town Cletk. 
Sheffield, 1. E500 

















EHE ENGINEER 


experience in th 


PUBLIC APPOINTMENTS 





GHANA CIVIL SERVICE 





Applications are invited for the following 


ancies : 
ISTRY OF WORKS AND HOUSING 
aOTIVE ENGINEER : hen ; 

(a) to advise on building designs and 
necking of designs submitted for approval by 
tatutory bodies under the Ministry; (b) to carry 
experimental work in housing and research on 
niques and on building costs, &c.; (c) to inspect 
mrojects sponsored by the Ministry and undertaken 
by statutory bodies, &c. , 
fications : Candidates must either (a) hold a 
BSc. (Eng.) or other recognised engineering degree 
nd have had at least two years post-graduate 
nractical experience ; or (b) being not less than 
D3 years of age have passed Parts I and II of the 
xamination of the Institution of Civil Engineers ; 
or (c) have obtained the Testamur of the Institution 
of Municipal Engineers. Candidates must also have 

i design and construction of trunk 
and tributary sewers, pumping stations and house 
services for sewerage. Salary in range £1080 to 
x A. 
-_ MINISTRY OF HEALTH AND 

SOCIAL WELFARE 

AINTENANCE ENGINEER : an Fie 
Duties: To be responsible for maintaining in 
good repair and working order the mechanical and 
slectrical equipment and installations, the sewerage 
system and water supply, furniture and building of 
acentral hospital or hospital group. Qualifications : 
(1) must possess a B.Sc.(Eng.) or other recognised 
engineering degree ; or (2) being not less than 23 
years of age, must have passed Parts I and II of 
the Electrical Engineers or the Institution of Mech- 
anical Engineers. Salary in range £1080 to £1660 





Duties : 










































P4ppointments are on contract terms for one to 
two tours each of 15-18 months. Entry point in 
salary scale depends on age and experience. Gratuity 
£150 p.a. Free passages for officer, wife and up to 
3 children under 18 years and in addition an educa- 


‘Stion allowance for children when not resident in 























Ghana and attending full-time school of £100 a 
child for up to 3 children under 18 years. Accom- 
modation at low rental. Interest free advance for 
car and car maintenance allowance may be granted. 
Generous leave on full pay. Income Tax at low 
local rates. 

For application forms, please send postcard, 
stating post in which you are interested, to The 
Director of Recruitment, Ghana High Commission, 
248-250, Tottenham Court Road, London, Ve lies 





BOROUGH OF SLOUGH 





APPOINTMENT OF MECHANICAL 
AND ELECTRICAL ASSISTANT 
ENGINEER 





It is proposed to make a new appointment on the 
staff of the Borough Engineer to deal with mechan- 
ical and electrical parts of new schemes and with 
operation and maintenance of machinery and plant. 

The appointment will be on Grade A.P.T. V of 
the National Scales (£1220 to £1375 p.a.) and, 
owing to the wide diversity of services operated by 
the Department, will be most suited to an engineer 
with varied rather than specialist experience. 

Engineers who are qualified for membership of 
the Institution of Mechanical Engineers and/or the 
Institution of Electrical Engineers are invited to 
write to the Borough Engineer, Town Hall, Slough, 
who will send them extended information in regard 
to the duties and conditions of the appointment, 
together with a form of application to be completed 
and returned by 20th June, 1960. 





BRITISH IRON AND STEEL 
RESEARCH ASSOCIATION 





SCIENTIFIC OFFICER 





The above Association has a vacancy for a 
SCIENTIFIC OFFICER for interesting and varied 
research in a basic and expanding industry. The 
work is directed to solving special structural problems 
in the steel industry by the application of modern 
techniques of design and stress measurement. 
Training and experience should therefore relate to 
framed structures and their foundations. An 
Honours Degree in Mechanica! or Civil Engineering 
is preferable, and some experience of stress measuring 
techniques would be an advantage but not essential. 
Starting salary will depend upon qualifications and 
experience. 

Written applications only, quoting ‘‘ E.16,” to 
the Personnel Officer, B.I.S.R.A., 11, Park Lane, 
London, W.1. E5020 


June 3, 


1960 
PUBLIC APPOINTMENTS 





STAFFORDSHIRE POTTERIES 
WATER BOARD 


APPOINTMENT OF CIVIL ENGINEERING 
ASSISTANTS 





Applications are invited for the following appoint- 


ments : 

1. ONE CIVIL ENGINEERING ASSISTANT, 
Grade A.P.T. IV (£1,065 to £1,220 p.a.). Applicants 
must be Corporate Members of the Institute of Civil 
Engineers and have had experience in the design 
and construction of waterworks. 

2. ONE CIVIL ENGINEERING ASSISTANT, 
Grade A.P.T. III (£880 to £1,065 p.a.). Applicants 
should be Corporate Members of the Institute of 
Civil Engineers and preferably have had experience 
in the design and construction of waterworks. 

Housing accommodation in a pleasant residential 
area will be provided if required. 

The appointments are subject to the provisions 
of the National Scheme of Conditions of Service ; 
to the provisions of the Local Government Super- 
annuation Acts ; to termination by one month’s 
notice on either side ; and to the successful candidate 
passing a medical examination. 

The Board has considerable major works in hand 
which are to be completed within the next three to 
five years. These works include the development of 
an impounding reservoir scheme with the design 
and construction of pumping station, filtration plant, 
aqueducts up to 40in. diameter, and concrete service 
reservoirs up to 10 million gallons capacity. 

Applications, stating age, full details of training 
qualifications, present and previous appointments, 
details of experience, together with copies of two 
recent testimonials, or the names of two persons to 
whom reference can be made, and clearly stating for 
which post they are applying, should be forwarded 
S og undersigned not later than Monday, 13th June, 


Cc. V. BROWN, 
M.1.C.E., M.I.Mech.E., M.1.W.E., 
Engineer and Manager and 
Clerk to the Board. 
Albion Street, 


Hanley, Stoke-on-Trent. E9979 





THURROCK URBAN DISTRICT 
COUNCIL 





(ENGINEER AND SURVEYOR’S 
DEPARTMENT) 





APPOINTMENTS 





Invite applications for the following established 
appointments with an authority of 107,000 popula- 
tion engaged in a large and varied programme of 
interesting civil engineering work : 

THREE ASSISTANT ENGINEERS (A.P.T. IV : 
£1065 to £1220 p.a.). 

Experience in design and construction of roads 
and bridges and/or sewerage and sewage disposal. 

ONE ASSISTANT ENGINEER (Special Grade : 
£785 to £1070 p.a.). 

Experience in design and construction of roads 
and sewers. 

FOUR ENGINEERING ASSISTANTS (A.P.T. 
I/II : £610 to £880 p.a.). 


Previous experience in the Office of a Municipal , 


or Consulting Engineer. 

The Assistant Engineers should be qualified by 
the examination of the Institutions of Municipal or 
Civil Engineers and for these appointments the 
Council may consider housing accommodation if 
required by the successful candidates should they 
live more than 20 miles from Thurrock. 

Applications, suitably endorsed, stating age, 
qualifications, experience, and quoting two referees, 
should reach the undersigned by not later than 
Tuesday, 7th June, 1960. 

Canvassing disqualifies. Relationship with Mem- 
bers or Senior Officers of the Council must be 
disclosed. 

Council Offices, A. E. POOLE, 

Grays, Essex. Clerk of the Council. 
E9958 





CENTRAL MENTAL HOSPITAL 
NEAR WARWICK 
SHIFT ENGINEER 


SHIFT ENGINEER required. Engineering 
apprenticeship with sound practical experience of 
steam engines, boilers, generating and pumping 
plant. Permanent position. 4s. 103d. per hour, 
plus shift allowance. Apply in writing with names 
of two referees to Superintendent Engineer, 50, 
Holly Walk, Leamington Spa. E9999 








| BOOKS and PUBLICATIONS 














NOW AVAILABLE 


“A complete library in two volumes . . .” 


KEMPE’S 


ENGINEERS 
YEAR-BOOK 


1960 Edition price 87/6 (plus postage 2/6) 


from technical booksellers or direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 
Telephone : CENtral 6565 
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PUBLIC APPOINTMENTS 





HOSPITAL DESIGN ENGINEERS 





EXPANSION OF BUILDING PROGRAMME 





more than the usual run of job. 


welcome. 





NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


PROFESSIONAL ENGINEERS required for the staff of the Regional 
Engineer, James Galloway, M.I.Mech.E., M.I.E.E., M.I.H.V.E. 


The posts are permanent and pensionable and offer considerable career 

- prospects owing to the vast expansion of the hospital building programme. 
Those appointed will be members of a team designing the engineering services 
for new hospitals, extensions, etc.; they will work under the general control of 
an experienced professional engineer, but they will themselves be responsible for 
the design and management of individual schemes. 
nature and extremely interesting and offers a challenge to the engineer who wants 


Applicants should be A.M.I.Mech.E., or A.M.I.E.E., or A.M.I.H.V.E., but 
graduate members of these Institutions will be accepted provided that in the 
case of the Institution of Heating and Ventilating Engineers they have passed 
Sections A and B of the Institution examination. 


SALARIES will be within the range of £910 to £1600 plus £40-£50 London 
Weighting. The minimum point of entry for Corporate Members of the major 
institutions is £1160 plus £50 London Weighting. A bar exists at £1400 plus 
£50 beyond which it is necessary to be A.M.I.Mech.E. or A.M.I.E.E., and 
graduates do not proceed beyond £1205 plus £50 until they have obtained 
Corporate Membership when continuance up the scale is automatic. 


It is expected that these posts will be accepted by the professional institutions 
as leading to Corporate Membership provided other conditions have been 
fulfilled. A scheme for study leave is in process of inauguration. 


APPLY, stating age, qualifications (with dates) and experience, with names 
of two referees, to the Secretary, North West Metropolitan Regional Hospital 
Board, 40 Eastbourne Terrace, London, W.2, quoting reference 823. 
by telephone or visit by appointment to the Board’s headquarters offices would be 
Tel. AMBassador 8011, Ext. 330. 


The work is complex in 


Enquiries 


E9896 








Edited under the direction of 
the Editor of ** The Engineer ”’ 








Enter No. 1151 on reply card 


SOUTHEND WATERWORKS 
COMPANY 





APPOINTMENT OF CHIEF ENGINEER 





Applications are invited for the above appointment 
at a commencing salary of £3, per annum. 

Applicants must be experienced water engineers 
and have held responsible positions in water under- 
takings. They should be Corporate Members of 
the Institution of Civil Engineers, and of the Insti- 
tution of Water Engineers. 

The appointment, which will be terminable by 
three months’ notice on either side, will be subject to 
a satisfactory medical report, after which the appli- 
cant will be required to join the Superannuation 
Scheme. 

The successful candidate will be required to take 
up his duties not later than the Ist October, 1960, 
and a house will be available at a reasonable rent. 

Applications endorsed “* CHIEF ENGINEER,” 
stating age, qualifications and experience, and the 
names and addresses of three persons to whom 
reference may be made, should be sent to The 
General Manager, 13, Cambridge Road, Southend- 
on-Sea, not later than the Ist July, 1960. E9988 





MINISTRY OF TRANSPORT 





CIVIL ENGINEERS 





Pensionable posts for men and women at least 
25 and under 35 on Ist January, 1960 (extension for 
regular Forces service, Overseas Civil Service, estab- 
iished civil service, and temporary Government 
service as Civil Engineer). Candidates must have 
achieved Corporate Membership of Institution of 
Civil Engineers or passed examinations necessary 
for attaining such membership. Experience in road 
and bridge construction essential ; knowledge of 
Highways Authorities’ procedure desirable. Salary 
(men, London) £830 to £1125 according to age, 
rising to £1300. Promotion prospects. Write Civil 
Service Commission, 17 North Audley Street, 
London, W.1, for application form, quoting Sea 





RIVER DOVE WATER BOARD 





ASSISTANT CIVIL ENGINEER 





An excellent opportunity for interesting civil 
engineering work exists for qualified Engineers with 
experience in reinforced concrete design and con- 
struction and some other waterworks experience. 

Salary offered in the A.P.T. Scale IV, £1065- 
£1220. General conditions of service will apply, 
the post is superannuable and subject to medical 
examination. 

Applications should be sent to Engineer and 
Chief Executive, River Dove Water Board, Bowling 
Green Street, Leicester, by Thursday, ~. Fr 





TENDERS 











INDIA STORE DEPARTMENT 
TENDER REF. NO. 16023/60/BMB/HAL 








The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
W.3, invites TENDERS for the SUPPLY of : 

TENDER REF. No. 16023/60/BMB/HAL 
CASTINGS for AIRCRAFT for STRUT AND 

NOSE GEAR BRACKETS. 

The Tender forms with schedul nd specifi 
tions which are returnable on 23rd June, 1960, may 
be obtained from the above office (Co-Ordination 
Branch) on payment of a fee of 10s. (not refundable) 
for each Tender. 

Applications for Tender should specify the above 
reference. ES013 








IRWELL VALLEY WATER BOARD 
PUMPING PLANT 








TENDERS are invited for the SUPPLY and 
ERECTION o an AUTOMATIC ELECTRICALLY 
DRIVEN PUMPING PLANT at Whitefield, Nr. 
Manchester, to deal with a constant flow of 2 m.g.d. 
under variable head conditions. 

Documents can be obtained from the Engineer 
and Manager, Water Office, Parsons Lane, Bury, 
Lancs., on payment of a deposit of £2 2s., which 
will be refunded on receipt of a bona fide tender. 
The Tender, endorsed as requested, must be delivered 
not later than noon on [8th July, 1960. 

The Board does not bind itself to accept the lowest 


or any Tender. 
HAROLD PICKUP, 
Clerk and Treasurer. 
Parsons Lane, 
Bury, Lancs. 


24th May, 1960 E9986 





INDIA STORE DEPARTMENT 


TENDER REF. NO. 18175/59/BMB/HAL 





The Director General, India Store Department, 
Government Buildings, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 


of : 
TENDER REF. No. 18175/59/BMB/HAL 
AUTOMATIC TURRET SCREW MACHINES 

—25mm. and 18mm capacity—! off each. 

The Tender forms with a Schedule and Specifica- 
tions which are returnable on 27th June, 1960, may 
be obtained from the above Office (Co-ordination 
Branch) on payment of a fee of 10s. (not refundable) 
for each Tender. 

Please quote the above reference number, E5012 





Classified Advts. continued on page 116 
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N.A.T.O UNCLASSIFIED 
N.A.T.O. COMMON 
INFRASTRUCTURE SLICE VII 


NAVAL BASE INSTALLATIONS 


FINAL NOTICE is hereby given that Inter- 
national Competitive Bids will be invited on or 
about 3rd August, 1960, for the 

SUPPLY and INSTALLATION of the COM- 
PLETE ELECTRICAL INSTALLATION for a 
P.O.L. STORAGE DEPOT to be constructed at 
Rosneath, in the Dumbartonshire area of Scotland. 

The system will be 415 volt, 3-phase, 4-wire, 

cycles. ‘ 
2. The approximate total value of the works is 
£10,000 and the contract will comprise flameproof 
and industrial equipment for the following purposes: 

Power Distribution and Control, including 

Switchgear, Cables and Starters. a 

Lighting of Roads, Tankage areas, Buildings 

and Jetty. 

a of Buildings. 

Cathodic Protection of Jetty. 

Earthing and Bonding. 

3. The work will be carried out as one contract 
which will be undertaken as a sub-contract within 
the framework of the main Contract for the construc- 
tion of the depot. as 

Bids for the Main Contract have been invited. 

4. It should be noted that the importation of 
labour from sources outside the United Kingdom 
may be subject to restriction and that permission 
could, in any case, only be given on an undertaking 
that the Contractor would pay rates of wages and 
observe hours and conditions of labour not less 
favourable than those established for U.K. labour 
for the trade or industry in the same area. _ : 

5. The closing date for the receipt of bids will be 
7th September, 1960. ‘ - 

6. Firms wishing to bid must formally notify their 
desire by application to the address below by 
22nd June, 1960 

7. Within one week of the closing date for the 
receipt of applications to bid firms wishing to be 
invited must forward the following information : 

4 Statement of financial r and e 
of financial stability. 

(ii) Details of recent major contracts completed 
for work of comparable nature, including an indi- 
cation of the value of each. 

8. Enquiries regarding bidding should be addressed 








to: 
Director General, Navy Works, 
Admiralty, 
Chamberlain Way, 
Pinner, Middlesex, 
England, 

uoting reference D.G.N.W./INFRA/8. ELEC- 
RICAL SUB-CONTRACT. E9989 





IRRIGATION AND WATER 
SUPPLY COMMISSION 


QUEENSLAND 


TENDERS are invited for the MANUFACTURE, 
SUPPLY and DELIVERY of REGULATING and 
GUARD VALVES for the Borumba Dam. Plans 
and specification can be seen at the Office of the 
Agent-General for Queensland, 409-410, Strand, 
London, W.C.2. A limited ritimber of copies are 
available at £1 Is. each. Tenders close in Brisbane 
on Monday, 25th July, 1960. E991 


AIR MINISTRY 


TENDERS invited for the PURCHASE and 
REMOVAL of Miscellaneous Stores, including 
Engineers Hand Tools, Builders’ and Plumbers’ 
Tools and Materials, Catering and Electrical Equip- 
ment, lying at Addington, Surrey. Apply Air 
Ministry, C.19a, Turnstile House, London, W.C.1, 
for Tender form. E5006 











EDUCATIONAL 











STRUCTURAL STEELWORK 
BURSARIES 
at 
IMPERIAL COLLEGE 


Applications are invited for BURSARIES for 
a course in ADVANCED analysis and design 
of Structural Steelwork. 


The value of the Bursaries, normally tax free, 
is from £475 to £775 for the period from 
October, 1960 to July, 1961. 


Applications should be made by June 15th, 
1960, to: The Registrar, Imperial College, 
London, S.W.7, from whom further particulars 
may be obtained. 


E9984 E 


A.M.ILMECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniq Approx: ly 
95 per cent. successes. 148-page prospectus, free 
on request.—B.I.E.T. (Dept. 22), 29, Wright’s Lane, 
London. W.8. Ell4B8 











| SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED, 


ASSISTANT WORKS ENGINEER required by 
b ial public company in the West Midlands. 
Candidates with Higher National and endorsements, 
or Grad.I.Mech.E. are invited to apply for this 
responsible, interesting and progressive appoint- 
ment. Age range 27-35 years, salary £1000-£1250 
annum, plus excellent Superannuation and 
urance benefits. Applicants must be able to 
accept responsibility and work on own initiative.— 
Write with full details of career to-date, qualifications 
and experience to BOX No. E2882, “‘ The Engineer.” 











SITUATIONS VACANT 


AN ENGINEERING COMPANY 
serving the Gas, Petroleum, Chemical and 
Steelmaking industries requires a 

CHARTERED CIVIL ENGINEER 
Candidates should be preferably 30-35 years of 
age with contracting and design office experi- 
ence. Employment at first will be in the com- 
pany’s drawing office with opportunities later 
to take charge of projects operated from Head 
Office or from field project offices at home and 
overseas. Pension scheme. Assistance with 
housing. 

Details of training, experience and salary 
required to BOX No. E9955, ‘*‘ The Engineer.’’ 


A 





BRITISH aor ENGINEERING 


Plantation House, Mincing Lane, E.C.3. 


ASSISTANT TO THE ERECTION MAN- 

GER. A vacancy has occurred in the above 
Organisation for an Assistant to the Erection 
Manager, and applications are invited. Prefer- 
ence will be given to applicants who, in addition 
to practical experience, are competent to pre- 
pare tenders and estimates for erection. Excel- 
lent opportunity for right man.—Please write, 
giving full details of experience, positions held, 
salary, &c., to the above Company. 


E5025 a 





DESIGN/DRAUGHTSMAN 

with experience in water engineering required 
for work in London by Westminster professional 
firm. Age, say, to 30. H.N.C. standard of tech- 
nical education desirable. Post has prospects 
as to responsibility and salary and carries staff 
pensions. Please give brief details of technical 
education and experience to BOX No. E9977, 
“*The Engineer.”’ 





DESIGN ENGINEERS 


required for interesting and varied work in 
connection with special purpose machinery 
and str in the d {heavy range. 





Applications are invited from candidates 
aged 26 to 35 preferably qualified to A.M.I. 
Mech.E., but H.N.C. with suitable experience 
acceptable. These are permanent and progres- 
sive positions with attractive salaries. 


The works are pleasantly situated within 15 
minutes bus ride of Ipswich. Good canteen 
facilities and a contributory pension scheme. 
Holiday arrangements respected. 


Write giving full details of age, qualifications, 
experience and salary required to the: 


PERSONNEL OFFICER, 
THE BRITISH STEEL PILING CO. LTD., 
ZENITH WORKS, 
CLAYDON, Nr. IPSWICH, SUFFOLK. 


E5028 a 


DETAIL AND SCHEME DRAUGHTSMEN 
required for Experienced Sheet Metal Work for 
Ventilating and Dust Recovery Plants, &c.—Phone : 
Visco., CRO. 4181. ESOIS a 


DETAILER AND DESIGNER required by 
expanding firm making up-to-date mechanical aids 
for the Building Industry. Holiday arrangements 
honoured.—Write, giving full details of experience 
and qualifications to BOX No. E2873, “ The 
Engineer.” A 
DRAUGHTSMAN required for design and detail 
work concerned with major development schemes. 
Must have good experience of mechanical handling 
plant and be able to develop schemes under his 
own initiative. —Written application containing full 
details should be made to the Development Manager, 
Tarmac Roadstone Limited, Ettingshall, Wolver- 
hampton. E9969 a 


DRAUGHTSMAN DESIGNER with experience 
in small steam turbines to collaborate in develop- 
ment of new designs. Canteen facilities, non- 
contributory pension scheme.—BOX No. E9992, 
“* The Engineer.” A 


EDWARD A. PITCHER AND PARTNERS 
require the following staff for their new E.C.4 
offices, SECTION LEADER for R.C. Dept., R.C. 
DESIGNERS, R.C. DETAILERS, DRAWING 
OFFICE JUNIOR. Good salaries in accordance 
with experience and qualifications. Luncheon 
vouchers. Holidays honoured.—Apply: 211A, 
Aylmer Parade, N.2. Tel.: MOU 1852. E9904 a 


ENGINEER (about 30 years) required for Consult- 
ing Engineers’ Office in Manchester ; Engineering 
degree and/or corporate membership of a major 
engineering Institution ; varied industrial experi- 
ence an advantage. Technical investigations and 
reports in matters where litigation is being con- 
sidered.—BOX No. E5002, ‘** The Engineer.” A 


ESTIMATOR required for very responsible posi- 
tion in large Midlands engineering company. 
Successful applicant will be widely experienced in 
light metal pressings and general engineering. This 
is an interesting position with a first class company. 
Age range 27-35 years, salary £1150-£1350 per 
annum, coupled with excellent Superannuation and 
Insurance benefits.—Apply in confidence, with full 
details of career to date, qualifications and experi- 
ence to BOX No. E2883, “* The Engineer.” A 


FORENSIC ENGINEERS invite application from 
ENGINEERING GRADUATES with good back- 
ground and industrial experience for responsible and 
individualistic post. Age not over 35.—BOX No. 
E5001, ‘‘ The Engineer.” A 


HYDRAULIC PRESS MANUFACTURER 
requires SENIOR DESIGN ENGINEER to take 
charge of small expanding design office. Preferment 
given to man with broad experience in Press design, 
coupled with initiative and originality.—Write, 
giving details of age, experience and salary required 
to BOX No. E9945, ** The Engineer.” A 


June 3, 1990 THE ENGINER 
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IMPORTERS REQUIRE REPRESENTATIVES 

ready calling on Engineering Concerns to carry 
Welding Cutting Equipment and Machine Tools.— 
BOX No. E191, “‘ The Engineer.” A 


MACHINE SHOP PRODUCTION ENGIN- 
EER required by diesel engine manufacturing Com- 
pany. The successful applicant will be concerned 
with batch and flow production of engineering com- 
ponents. He must have experience of high produc- 
tion methods and knowledge of material. tool and 
labour costs would be an advantage. Excellent 
conditions of service and a good salary will be offered 
to the applicant possessing the right qualifications. 
—Please apply in writing, giving full particulars of 
experience and salary required, to the Personnel 
Manager, Petters Limited, Staines, Middlesex. 

E9978 Aa 


OLD-ESTABLISHED DIESEL ENGINE, gear- 
box and generating set manufacturers require respon- 
sible SALES ENGINEER to cover Midlands area, 
age 30-45. Wide experience of diesel engine applica- 
tions and ability to discuss at all levels. Salary 
commensurate with position. Company car pro- 
vided, write for interview London or Midlands.— 
BOX No. E2881, “‘ The Engineer.” A 


RESIDENT ENGINEER for reconstruction of 
the Swing Bridge at Caernarvon. Approximately 
9-12 months appointment commencing July-August, 
1960. Experience of welding essential. Salary 
£1000 per annum, plus expenses allowance. Applica- 
tions giving full details of experience should be 
forwarded to the Consulting Engineers, F. R. Bullen 
and Partners, Dacre House, Dean Farrar Street, 
London, S.W.1. 

ESO1L A 


SCOTTISH AGRICULTURAL INDUSTRIES 
LIMITED have vacancies for experienced Mechan- 
ical Engineers for plant installation and maintenance 
in fertiliser and animal feeding stuffs works. Age 
range 25-40 and the minimum technical qualifica- 
tions required are a Higher National Certificate 
(Mechanical Engineering) but candidates with an 
Engineering Degree or A.M.I.Mech.E., will be 
preferred. The posts are permanent and super- 
annuated and there is a progressive salary scheme. 
Starting salary will be according to age, qualifica- 
tions and experience. Applications giving brief 
personal details and outlining qualifications and 
experience should be addressed to the Personnel 
Officer, Scottish Agricultural Industries Limited, 39 
Palmerston Place, Edinburgh, 12. quoting Ref. No. 
25. E9877 a 


SENIOR DRAUGHTSMAN, O.N.C. (Min.) 
required. Experience in one or more of the following 
essential, Cranes, Excavators, Truck-mounted 
Mobile Cranes and Contractor’s Plant. Good staff 
conditions. Pension Scheme.—Applications in 
writing, all relevant particulars and approximate 
salary required to Personnel Manager, Ruston- 
Bucyrus, Ltd., Excavator Works, Lincoln. E9905 a 


TECHNICAL ASSISTANT REQUIRED for 
Brake and Clutch Lining Manufacturers. Age 23 
to 28. Preferably some experience of Technica! 
Sales work, and O.N.C. in Mechanical Engineering 
as a minimum standard of technical education. 
Work involves Head Office duties and visits t 
customers throughout the country.—Apply in 
writing to Personnel Officer, Brake Linings, Ltd., 
Buxton, Derbyshire. E9903 a 


THE GLACIER METAL COMPANY 
LIMITED 
Invites applications from 
YOUNG ENGINEERS 


for posts in a 
SPECIAL ASSIGNMENT GROUP 


attached to the Chief Production Engineer at 
Company Headquarters. 


On entering they will be deployed to work on 
special projects chosen to allow them to make 
an immediate impact on the work of the 
Company. 


Projects are of great interest and often concern 
new developments: they last some months 
each and may take place in any of the Com- 
pany’s Factories in England or Scotland. 


After up to 18 months in the Group members 
are eligible for permanent positions in the Com- 
pany where career prospects are excellent. 

Salary Range: £950 to £1350 per annum. 
Requirements : a good degree, the completion 
of an apprenticeship and, to warrant appoint- 
ment towards the upper part of the range, some 
practical experience. In particular, however, 
the Company is seeKing for these positions 
men showing evidence of promotion potential. 


Applications should be sent to 

Personnel Divisional Manager (Ref. S.A.), 
Glacier Metal Company Ltd., 

Ealing Road, Alperton, Wembley, Middx. 


E9982 a 
THE HARPER PAPER GROUP, a rapidly 
expanding group of companies engaged in paper 
making, converting and merchanting requires an 
ASSISTANT CHIEF ENGINEER for employment 
in the Blackburn area. Applicants, aged 28-40, 
must hold either Corporate Membership of the 
Institution of Mechanical Engineers or an engineer- 
ing degree, and should have served a recognised 
apprenticeship or its equivalent, They must have a 
good general experience in installation and main- 
tenance of modern machinery and plant used in the 
paper-making industry, and a knowledge of steam- 
raising plant and electrical services. The person 
appointed will be responsible to the Chief Engineer 
(who is an Executive Director of the Group) and will 
find the work arduous but rewarding. A commenc- 
ing salary in the £1200-£1400 range is envisaged.— 
Write for application form to Personnel Manager, 
Arthur Holland, Southport, Lancs. (Previously 





unsuccessful applicants should not re-apply). 
E9967 a 
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THE GLACIER METAL CO. LTp, il 
require for their London factory 
A SENIOR PRODUCTION ENGINEER | 


to lead a team in the examination of product 













ment in the Electrical Engineering Department of; 
modern tinplate works. 


graduate, aged not more than 28 is required for tj 


scope for men of the required calibre. 


cations should be sent, not later than 20th June, to 
The Chief Electrical Engineer, The Steel Compay 
of Wales, Ltd., Velindre Works, Morriston, = t 


techniques, development of improvements, aj A. |! 
the installation of the developed techniques jg wish 
Production. Work will range from short term trial 
action, where immediate returns are the prin. and 
objective, to long term development of ney had 
techniques of production lasting up to 0 on I 
months. The work will extend into all parts yj Wot 

the Factory and requires an understanding 9 
press and machine tools, of the special requir. T 
ments of high speed transfer machinery, and gf mad 
Foundry and plating practice. Requiremeny. pros 
Degree, A.M.I.Mech.E., or A.M.LProdg post 
Apprenticeship or equivalent, experience j, wou 
methods development desirable. £25( 
Age preferred : 26-35. ficat 
Salary range : £950 to £1350. sche 

Apply Personnel Manager (Ref. 2716/2717), 

The Glacier Metal Co. Ltd., A 
Ealing Road, Alperton, Wembley, Middy, No 
0. 

E9983 , 

ee 





THE STEEL COMPANY OF WALES 
LIMITED, 

VELINDRE WORKS, MORRISTON, 
SWANSEA 


Applications are invited for the following appoig 














JUNIOR ELECTRICAL ENGINEER. j; 


post. Suitable training will be provided, bu k 
knowledge of steelworks control systems would} y 
an advantage. This industry offers consider I 


A contributory pension scheme is available. 
Applications, stating age, experience and quali 





WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engines 
in Bristol. 
with particular reference to pressure vessels ai 
stainless steel fabrication. This will be a well-pil 
position for the top-class man.—BOX No. EI 
“The Engineer.” h 








Good knowledge of general engineerin 



















WANTED FOR SOUTH AFRICA 


PLANNERS, RATEFIXERS AND ESII- 
MATORS required by leading firm of Heay 
Engineers in South Africa manufacturing for— 

— Industry : Winders and Reduction 
Plant. 

Steel Industry : Rolling Mills and Auxiliary 
Equipments. 

Petroleum and Chemical Industries : Pres 
sure Vessels and Heat Exchangers. 

Power Supply Industry: Condensers and 
Circulating Pumps. re 

Applicants must have a minimum of five 
years’ experience as Planners, Ratefixers or 
Estimators in the heavy engineering industry, 
and preference will be given to those who have 
specialised in the above-mentioned fi 
Salary in_ accordance with ability, experience 
and qualifications. Liberal leave with addiitona 
long service benefits after six years. d 
benefit and Pension funds. Housing and assisted 
passage facilities available. : 

Apply in writing, giving full details of age, 
experience, qualifications and marital status, 
and enclosing a recent photograph, to : 

he London Representative, __ 

Vanderbijl Engineering Corporation, Ltd., 

723-737, The Adelphi, 

John Adam Street, 

London, W.C.2. 


E9973 A 








DESIGN 
DRAUGHTSMAN 


Required for interesting work on 
Machine Tools in new Design office. 
Practical background and several 
years experience on Machine Tools 
desirable. Knowledge of hydraulic 
control of machines an advantage. 
A senior post with excellent pros- 
pects, generous salary. Non-con- 
tributory pension scheme. Apply 
Personnel Manager, W. E. Sykes 
Limited, Manor Works, Staines, 
Middx. 





E9991 A 


— 
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INDUSTRIAL 
ENGINEERS 


A leading Midland Engineering Group 
wishes to recruit a few well-qualified Indus- 
trial Engineers, ages between 27 and 35, 
and possessing University degrees, who have 
had experience as Industrial Consultants or 
on Production Planning and Control and 
Works Study or as a Production Executive. 


The immediate appointment would be 
made to the Central Consulting Staff with the 
rospect of a senior production management 

t within a few years. The salary offered 
would be within the range of £1500 to 
£2500 depending upon experience and quali- 
fications. There is a group superannuation 


QUALIFIED 
CIVIL ENGINEER 


experienced in the 
Nuclear Energy field 

required by Civil Engineering con- 
tracting company operating in a 
Commonwealth territory. Must 
have general knowledge of associa- 
ted mechanical and electrical en- 
gineering problems and be able to 
take responsibility for program- 
ming and co-ordination of cons- 
truction activities involving nuclear, 
mechanical, electrical and civil 
engineering. 

With view early interview Lon- 


DRAUGHTSMEN 


Draughtsmen are required at the Midlands 
Research Station, Solihull. 


The duties are interesting and will include 
work on the design of pilot and prototype 
plant associated with the development of 
new high-pressure processes for the produc- 
tion of town gas. 


Candidates should possess at least an 
O.N.C. certificate in Mechanical Engineering. 


The salary for the appointments, which 
are pensionable and subject to medical 
examination, will be within the range of 
£733-£927 per annum. 


Applications, stating age, education and 


DESIGN and DETAIL 


DRAUGHTSMAN 


required with experience of 
Electric Overhead Travelling Cranes 
and Handling Equipment as used 

in the iron and steel industry. 


Life Assurance and Contributory 
Pension Scheme. Applicants should 
write to the Chief Engineer, 


APPLEBY-FRODINGHAM 
STEEL CO., 


scheme. don, reply in complete confidence, 
giving particulars of experience and 
salary requirements to Box Z.W.- 
756, Deacon’s Advertising, 36 
Leadenhall-street, London E.C.3. 

E9987 a 


Applications which will be treated in 
strict confidence should be made to BOX 
No. £9970, ‘‘ The Engineer.” A 











experience, should be addressed to the 
Industrial Relations Officer, 


WEST MIDLANDS GAS BOARD, 
6, Augustus Road, Edgbaston, Birmingham, 15. 


SCUNTHORPE, LINCS. 
stating age and qualifications, and 
giving full details of experience. 


E190 a E9976 a 











FISONS FERTILIZERS LIMITED 


Harvest House, Felixstowe, 


require a 


PROJECTS OFFICER 


FISONS FERTILIZERS LIMITED, the largest manufacturers of fertilizers in the United 
Kingdom, have been pioneers and leaders in the fertilizer industry for more than one hundred 
years. The Company is expanding at home and overseas and an important post within the 
Production Department at Head Office has to be filled. 


THE MAN REQUIRED is a PROJECTS OFFICER. 


He will be responsible for the overall administration of certain major construction projects of 
the Company at home and overseas. 


THE JOB will go to a man, aged between 28 and 35, with wide experience in the field of chemical 
plant design who has a sound understanding of the commercial, technical and operational aspects 
of new construction. He will have an Honours Degree and the Associate Membership of The 
Institution of Chemical Engineers, or equivalent qualifications. He must be a man of enterprise 
and initiative, with some ability to inspire others. Above all, he must enjoy shouldering respon- 
sibility. 


THE APPOINTMENT is a senior one which carries a salary commensurate with its responsi- 
bilities. 

The Company operates a Pension Scheme, which, for married staff, includes provision for 
widows and dependent children. 


Applications, with full particulars to : Personnel Manager (KI 4), Fisons Fertilizers Ltd., Harvest 
House, Felixstowe, Suffolk. anti 
A 














(_RTB 


RICHARD THOMAS & BALDWINS LIMITED 


Spencer Works, 
Llanwern, Near Newport, Mon. 


Applications are invited for the position of 


STRUCTURAL ENGINEER 


in the Civil Engineering Division of the Engineering Department at the Spencer Works. 
Applicants should be between 30 and 45 years of age, and must be Associate Members of the 
Institute of Structural and/or Civil Engineers. They should have a sound knowledge of 
structural steelwork design, and experience in steel-mill building will be an additional advantage. 
Application forms are available from — 
The Manager, 
Staff and Labour Relati Depar . 
Spencer Works, 
Lianwern, Nr. Newport, Mon. 
and should be returned to him by June 27th, 1960. 





E9966 A 





THE GAS COUNCIL 
MIDLANDS RESEARCH STATION, SOLIHULL 


A suitably qualified engineer is required to take charge of a section responsible for the design 
of new pilot plants and the subsequent design of prototype units for development on the full 
scale. The new processes with which these plants will be associated will involve the high-pressure 
gasification and hydrogenation of coal and petroleum and the treatment of the gas produced. 


Applicants should have had at least five years’ experience in the design of chemical plant and 
preference will be given to those having high pressure and plant commissioning experience. 


Commencing salary will depend on qualifications and experience but will be not less than 
£1500 per annum. The appointment is pensionable and subject to medical examination. 


Applications, stating age, qualifications and experience, together with the names of two referees, 
should be addressed to the : 
Industrial Relations Officer, 
WEST MIDLANDS GAS BOARD 
6, Augustus Road, Edgbaston, Birmingham, 15. 
E9981 A 














RHODESIAN SELECTION TRUST GROUP 
ELECTRICAL AND MECHANICAL ENGINEERS 


A large copper mine in the Rhodesian Selection Trust Group requires Senior Engineers. 
Applicants should hold a degree in Electrical or Mechanical Engineering and have had subsequent 
experience in heavy engineering work. They should preferably be under 35 years of age. 

Duties will consist of planning engineering projects of a varied nature in connection with large 
scale mining operations including power generation and distribution, mine shafts and haulage, ore 
treatment, smelting and other associated heavy engineering plant. 

Basic starting salary from £1750 p.a. depending on qualifications and experience. There is also 
a bonus scheme, at present paying 43+ per cent on basic pay and a variable cost-of-living allowance, 
currently £83 p.a. The company has generous pension, life assurance and medical schemes and it 
also operates share purchase and house purchase arrangements. 


Leave at 51 days p.a. may be accumulated over three years’ service. 
The outward passages for the employee and his family would be paid by the company. 
Full particulars covering age, qualifications and experience should be sent in confidence to :— 


The Overseas Personnel Officer, 
SELECTION TRUST LIMITED, 
Mason’s Avenue, 
Coleman Street, 
London, E.C.2. 
PLEASE QUOTE R.9 E. 
E5019 a 








Design Engineers ae 


Hardy propeller Spicer shaft busy — very. More 
work Engineering Division, prototypes, new pro- 
ducts, fwd, rwd, irs, pto shafts, c.v. joints. Hair 
Chief Engineer almost gone, edges white. Cars, 
cars, lorries, railway diesels, cars, agricultural jobs, 
cars. U.K. big five, Inner Six, Outer Seven. Feel like 
one over eight. Proud to be such a universal joint. 


Designers under stress (stressmen?). Slide rule 
sliding shows when find two more, overload cut-out. 


Monthly staff, nice people, interesting work, good 
conditions, sense of humour, also salary. 


Design experience, HNC, 25-40, pen handy?, 
write, tell all to Personnel Director, Hardy Spicer 
Ltd., Chester Road, Birmingham 24. 


(Apologies Sam. Weller Ltd. and their copy 
writer Mr. Wilmot proudest Breeden moment.) 


E9968 a 
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have been retained 
to advise on the 


ars 
appointment of an 


ASSISTANT 
DEVELOPMENT 
ENGINEER 


for an engineering company 
employing about 1,000 which has 
pioneered the development of 
domestic and commercial heating 
and catering equipment for over a 
century. 

The Assistant Development 
Engineer will have specific 
responsibility for the design and 
development of gas-fired heavy 
duty equipment, with wider interests 
in oil, steam, electrical and solid 
fuel appliances. He will have 
contacts at all levels within the 
company, and with users and 
suppliers. 

Candidates must have broad general 
engineering experience, includiag 
design and production, and a 
knowledge of heating and catering 
installations. A B.Sc., degree or 
professional membership would be 
an asset. 

Preferred age 25 to 35 years. 
Initial salary in the range £1,250 
to £1,500 with non-contributory 
pension and life insurance. 
Please send brief details in 
confidence, quoting reference 
G.2211, to J. G. Smith. In no 
circumstances will a candidate’s 
identity be disclosed to our client 
unless he gives permission after a 
confidential interview at which he 
will be given full details of the 
appointment. 


MANAGEMENT SELECTION 
LIMITED 


212, West Regent Street, 
Glasgow, C.2. 


ENGINEER 


required by the 


PRODUCTION GROUP 
HEADQUARTERS, 


UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY, 


RISLEY, 


for the Agreements Section of the 
Commercial Directorate. 


The Section is responsible for the 
negotiation and administration of 
commercial agreements for the grant 
of licences for the use of processes 
which are employed by the Group. 


Duties : To investigate whether 
the design and the manufacturing 
techniques employed by the Group 
would be of value for use by industry 
at large, to arrange for the trans- 
mission of this information to in- 
dustry within the framework of a 
licensing agreement and to assist in 
the negotiation and administration 
of commercial agreements for the 
granting of licences to industry. 


Qualifications and Experience : 
Applicants must have served a recog- 
nised engineering apprenticeship, and 
be corporate members of a senior 
engineering institution, or hold 
equivalent qualifications in mechan- 
ical or chemical engineering. Wide 
experience in a large works organisa- 
tion with a knowledge of an interest 
in commercial negotiations is also 
required. 


SALARY: Within the range 
£1370 to £1825 according to qualifi- 
cations and experience. 


Contributory superannuation. Staff 
housing scheme. 


Send postcard for application form, 
quoting reference P.145/Ji1 to Staff 
Officer, United Kingdom Atomic 
Energy Authority, Production Group 
Headquarters, Risley, Warrington, 
Lancs. 

Closing date : 13th June, 1960. 

E5021 A 





ADVERTISING 


If you have practical experi- 
ence of designing press ad- 
vertisements, folders and 
catalogues with preferably 
even slight knowledge of 
engineering, you are invited 
to send us, in confidence, a 
summary of your experience 
and qualifications. Duties in- 
clude contact. 


Write Managing Director 


WALTER PEARCE & Co. Ltd. 





STRESS ENGINEER 


DAVY AND UNITED 
ENGINEERING COMPANY LIMITED 


the largest producers and designers of Tolling 
mill equipment in Great Britain require a 
Graduate Mechanical Engineer with experi. 
ence of stressing techniques to expand and 
develop an existing stress section. 

He will be responsible to the Chie 
Engineer for the development of Standard 
analytical approach to general desi 
problems, this work will entail the theoretical 
analysis of dynamic machines and Structures 
subjected to impact and thermal loadi 
Complete research facilities exist for funda. 
mental investigations into problems ep. 
countered, these facilities include a field 
research team equipped to carry out streg 
measurement on working components 
research workshop together with Photo 
elastic bench. Knowledge of heavy welded 
fabrication techniques would be an advant. 
-. but ee essential. 

omprehensive amenities, Superannuati 
Scheme. Existing holiday arrangunall 
honoured. Apply with full details of age, 
experience and qualifications to : . 
Personnel Dept., 





2 Queens Avenue, Bristol, 8. Davy and United Engineering Company Ltd, 
Darnall Works, g 
E5032a Sheffield, 9. ESOI7 4 











DESIGNERS / DRAUGHTSMEN 


Consulting Engineers have vacancies in their London, 
Reading and Burgess Hill offices for all grades in 


the following fields— 
Mechanical 
Electrical 
Aeronautical 


Structural and Reinforced Concrete 
Plant, Pipework and Pressure Vessels 


Pension Scheme and three weeks annual holiday 


after qualifying periods. 


NORRIS BROTHERS LIMITED, 


E134 a 








62 Church Road, Burgess Hill, Sussex. 


E9950 4 














BEXFORD LIMITED 


FILM MANUFACTURERS 





RESEARCH AND DEVELOPMENT 


This Company is associated with BX PLASTICS and ILFORD LIMITED 
and is engaged in the production of photographic film base and other plastic 
films. We are expanding our research programme on the preparation of new 
film forming polymers and their subsequent application and require to fill the 
following appointments :— 


POLYMER CHEMISTS 


(a) Team Leader to lead an existing group which has already achieved a 
considerable measure of success with an interesting new polymer system. 
Age 28-37, with experience in polymer research. 

(b) Assistants in a group engaged on polymer research. Age 24-30. 
Previous experience desirable. 


PHYSICAL CHEMIST 


Team Leader for a group engaged on a study of the structure and 
surface properties of polymers in film form. Age 28-37. Previous 
specialised knowledge of the physical chemistry of surfaces desirable. 


ENGINEER 


A Development Engineer age 25-35, with degree or equivalent pro- 
fessional qualification and previous industrial experience in new projects, 
to collaborate with Research and Engineering Departments on the 
design of special purpose machinery. 
Our factory and laboratories are in pleasant country on the Essex/Suffolk 
border, an area with good recreational facilities yet within easy reach of London. 
The Company, which is still young and expanding, operates a five-day week 
of 374 hours. Salary according to age and experience. A superannuation 
scheme is in operation. 


Our factory and laboratories are in pleasant country on the Essex/Suffolk 
border, an area with good recreational facilities yet within easy reach of London. 


The Company, which is still young and expanding, operates a five-day week of 
374 hours. Salary according to age and experience. A superannuation scheme 
is in operation. 


Please write giving full details of age, education and experience to: 
Personnel Manager, 
BEXFORD LIMITED, Brantham, Near Manningtree, Essex 
E9929 a 





Would you like to work in a peaceful atmosphere 
with beautiful country around you? 


Group of Engineering Companies with modern 
offices in Hereford require: 
(1) Technical and Commercial Sales Manager with experience 


of industrial air conditioning and refrigeration for home and 
export. 


(2) Development Engineer. 
(3) Sales Engineers. 


(4) Refrigeration, Mechanical and Hydraulic Draughtsmen 
and Estimators. 


5 day week. Contributory pension scheme. Applications, 
which will be treated in strict confidence, should be made in 
writing stating age, experience, salary required, &c., to Managing 
Director, Denco Works, Hereford. E189 A 














ENGLISH ELECTRIC VALVE COMPANY LIMITED 
TECHNICAL ASSISTANTS 


Two technical assistants required for the Plant Engineering Division. 


TECHNICAL ASSISTANT (Safety) Age 30 to 40 
To be responsible to Plant Engineer for all Factory safety including fire pre- 
cautions, first aid, and administration of General Register. 


TECHNICAL ASSISTANT (Planning) Age 25 to 35 


_ To be responsible to Plant Engineer for technical records and work planning 
including maintenance scheduling and estimating. 


Successful applicant will work mainly on his own initiative and plan the work 
of some 75 men engaged on a variety of tasks. 


For both positions a sound knowledge of electricity and a wide engineering 
bechgeepad are essential. Technical qualifications should be to O.N.C. 
standard. 


Details of experience, age, present salary, etc., should be sent to : Marconi 
seam, emp Personnel Services, Strand, W.C.2., quoting reference No. 


E9985 A 
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HE ENGINEER 


SITUATIONS VACANT 


June 3, 1960 


SITUATIONS VACANT 





require 
PERSONNEL FOR WORK ON THE 
DEVELOPMENT OF ELECTRIC CABLES 


The work involves a wide range of interests 
of provides | full opportunity for the excer- 
of initiative and inventiveness. A 
cractical approach and the ability to apply 
basic knowledge is of more importance than 
previous industrial experience. Candidates 
should be either Graduate Physicists or 
rs (Mechanical or Electrical). Salary 
according to age and experience. Staff 
superannuation scheme in _ operation. 
Written applications, stating age, experience 
and qualifications, should be addressed to:— 


THE PERSONNEL OFFICER, 


BRITISH INSULATED CALLENDER’S 
CABLES, LTD., 


ANCHOR WORKS, LEIGH, LANCS. 


E9975 A 


THE BURMAH OIL CO. (PIPE LINES) LTD. 
Britannic House, 
Finsbury Circus, E.C.2. 


have the following interesting vacancies for 
ENGINEERS for service in INDIA on a 
major crude oil pipeline project. Appoint- 
ments will commence August-September, 
1960, and will be on a bachelor basis. 

Salaries free of Indian Taxation will be 
paid in Rupees and will be related to —_ 
fications and experience. Messing 
team in India will be euae 
ree 


MECHANICAL ENGINEERS 


Candidates should have good experience 
in the installation, operation and mainten- 
ance of diesel engines, pumping Plant and 
-_T equipment and should hold Ist Class 

M.O.T. Diesel certificates or equivalent. 


CIVIL/MECHANICAL 
ENGINEERS 


Candidates should be technically qualified 
and have been employed on large pipeline 
installations preferably for the transmission 
of crude oil. 

Applications should be addressed to the 
Company giving full details of qualifica- 
tions, experience and personal aie 

A 








HUNTING AIRCRAFT LIMITED 


require an 


ASSISTANT 
WORKS ENGINEER 


Candidates must have served a practical 
apprenticeship in a medium engineering 
industry with subsequent drawing office 
experience. They should be well versed in 
the control of all general trades connected 
with the installation and maintenance of 
works plant, erection and maintenance 
of buildings, design and erection of special 
plant, fixtures and fittings. 

Applicants should be keen, energetic, 
adaptable and preferably with technical 
qualifications, up to A.M.I.Mech.E. level. 
Age limit 35/45 years. 

Contributory Staff Pension and Life 
Assurance Scheme. 

Applications, giving full details of qualifi- 
cations, experience, age and salary required, 
and quoting Ref. H.A.L./1/22/ENG. should 
be addressed to:— 

The Personnel Manager, 
Hunting Aircraft Limited, 


LUTON AIRPORT, Beds. 
E9980 a 








MONSANTO CHEMICALS LIMITED 


Senior Piping and 
Layout Draughtsmen 


with considerable experience in chemical 
plant design work, for the London En- 
gineering Department. Applicants should 
be prepared and able to undertake checking 


and have ability and drive. - 


Good salaries will be offered to men with 
the requisite experience in this type of work. 
Minimum age 28 years. Excellent working 
conditions ; bonus and non-contributory 
pension scheme. 

Please send written applications, giving 
details of age, qualifications and experience 
to DL 145, Personnel Department, Monsanto 
Chemicals Limited, Monsanto House, 
10/18 Victoria Street, London, S.W.1. 


E9990 a 








ENGINEERING MANAGER 


required for rapidly expanding 
company engaged in the manufacture 


ROAD BUILDING EQUIPMENT 


Candidates must be fully conversant with all manufacturing 
techniques, costs, etc. in order to control all production phases in 
new factory. 


Write stating experience, salary, etc. to 
Box No. E5008 “‘ The Engineer.” 








en 


PROFESSIONAL ELECTRICAL ENGINEER 


is required at 
ATOMIC ENERGY RESEARCH ESTABLISHMENT HARWELL 


to DESIGN, DEVELOP and COMMISSION a THERMONUCLEAR 
EXPERIMENT in a team as first or second assistant. 


Work is primarily electrical involving : 
* HIGH MAGNETIC FIELDS 


%* ELECTRICAL STRESS PROBLEMS 
% ENERGY STORES and HIGH VOLTAGE SUPPLIES 


Also :— 


HIGH VACUUM TECHNOLOGY, HEAT TRANSFER, and 
MATERIALS and EQUIPMENT SELE TION. 
The fundamental nature of the work makes the background of an Engineer- 
ing Honours degree and relevant post graduate experience desirable. 
SALARY : £1,370 — £1,825 p.a. or £860 (at age 25) — £1,340 p.a. according 


to age and experience. 


Housing and contributory pension schemes. 
Send POST CARD for details to the Senior Recruitment Officer, (1687/25), 


U.K.A.E.A., A.E.R.E., HARWELL, DIDCOT, BERKS. 


E9964 a 








SITUATIONS WANTED 





WORKS ENGINEER, A.Inst.R., seeks senior 
——— North of England. Wide experience 
processing/dairy wrapping m/c, steam-raising 
plant, all aspects factory maintenance, engineering 
administration, &c. Special interest refrigeration. 
Young, energetic, seeking position offerin; Tesponsi- 
fe Mog scope, progress.—BOX No. E2878, “ The 
nginee! B 





BUSINESS OPPORTUNITIES 











A_BARGAIN. £25 complete. BRAND a 
READY-MADE CO. REGNS. Guarani 
trading (ENGLAND OR SCOTLAND) wall tr trades 
available NOW, including Engineering ; Electrical 
Engineering ; Motor Engineering ; 
M Metal; Haulage; Hire Purchase : : 
Investment ; Pro; ‘operty (specially prepared for each 
an “Hee the ECONOMY CO. REGNS., 
156, Strand, Lenten. W.C.2. 
Cen’ B77 DIBA” "for English compani 
Walker Street, Maggy og A bok tiers). for 
Septtian Compani Read ‘ ANTA 
TRADING AS A LIMITED» COMPANY? > Gn 
post free); Limited Co. may save you tax. We 
have seven-day Co. Regn. service with your own 
choice of name. £21 complete, plus stamp os 
E182 o 





REMPLOY SPONSORSHIP SCHEME 


Send for details which show an attractive 
proposition to manufacturers. 

Write to the MANAGING DIRECTOR, 
REMPLOY LTD., 25-28, BUCKINGHAM 

















GATE, S.W1, or telephone ViCtoria 6621 
(12 lines), 
E9665 o 
MISCELLANEOUS 
LUSOL 


KILLS RUST AND LUBRICATES 


LUSOL The Rust Solvent is invaluable for 
Dismantling, Repairing and Overhauling 
Engineering uipment. Obtainable from 
your usual Supplier. Enquiries to the manu- 
facturers :— 


The Great Eastern Oil Co., Ltd., 
372, Scotland Street Glasgow. Tel. eee of 
1841 





DAVIES INVESTMENTS LTD., 
BANKERS 
Continue to offer 74 per cent. per annum on 


deposits, with extra 4 per cent. added annually 
on each £500 unit. 


Details from Investment Dept. . 
DAVIES INVESTMENTS LT 
DANES ary: HOUSE, 265, STRAND, 
LONDON, W.C.2. 


E178 1 





MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry- 
Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 78481. E1861 





| FOR HIRE | 





LATTICE STEEL ERECTION MASTS (light 
and neared. 3%. bo 1608. . high, for immediate hire.— 
we. 21, Hobart House, Gaavenee 7 ae] 





SUB-CONTRACTING | 





KELLERING AND CAM PROFILING eupety 
up to 8ft. by 6ft. or 6ft. diameter —-ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone : caeres 
2743/4). E116 Mw 


PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineering 
shops and ironfoundry, invite enquiries for General 
Engineering. Structural and Platework, from firms 
wishing to have plant made to their own designs and 
specifications. E125 mw 





| MACHINERY Etc. WANTED | 





WANTED.—ONE LOCO. CRANE 40-50 tons 
lifting capacity, 4ft. 8in. gauge.—Price and _par- 
ticulars to : Thos. C. Wild tasted, Vulcan Works, 
Tinsley Park Road, Sheffield, 9 E2880 F 





| FOR SALE | 





TWO MARSHALL ECONOMIC BOILERS, 
3000 Ibs. and 5000 lbs. evaporation, 150 lbs. and 
120 lbs. pressure, with Crosthwaite Mechanical 
Stokers. F.D and I.D. Fans, Feed Pumps and 
all usual boile- fittings —THE SILENT CHANNEL 
COMPANY LIMITED, HUNTINGDON. _ TELE- 
PHONE : HUNTINGDON 934. E2875 G 


FOR SALE.—One 32in. Double Feed Verax 
Electric Copier (prints for drawings, &c.) fitted with 
mercury discharge lamps, suitable for use 200 volts, 
single-phase, A.C. supply. Machine by B. J. Hall, 
2 Dey 18 years old. Best offers.—Box No. 
873, Dixons, 11 Hills Place, Oxford Street, ee 
o 
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FOR SALE 





FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 lb. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic 4ft. to 11ft. 6in. dia., ot 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 


AIR_COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 ats 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 oft m., all 

motorised ; and several Others of various makes 

and capacities. 


200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib pressure. 


ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 


MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 10-ton 33 R.B. 
track-mounted, 40ft. jib; 84-ton Ransome 
Diesel/Electric, 2ift. jib; 6-ton Coles Diesel/ 
Electric, solids; 4-ton Coles Diesel/Electric, 
solids, 1945 ; 4-ton Jones KL44, diesel, 1950 ; 
3-ton "Jones é Super 40” diesel, pneumatics (3). 


OVERHEAD CRANES.—20-ton Vaughan, 42ft. 
3in. span, 6-ton auxiliary, cab control (5) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; 15-ton Booth, 
37ft. span, 400/3/50 ; Wharton 7 -ton, 25ft. 
span, 400/3/50.; 5-ton Henderson, 24ft. 7in. span, 
1946 ; 5-ton Morris, 58ft. span, hand-operated : 
5-ton’ King, 29ft. 3in. span, power hoist, hand 
travel; 5-ton Morris, 28ft. 6in. span, power 
hoist, *hand travel; 4-ton Morris, 19ft. span, 
220V. d.c. (3) ; 2-ton Vaughan, 27ft. "Bin. span, 
2-motor : majority of the above are unused. 


DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric; 7-ton Rushworth, hand, 
30ft. jib ; 14-ton Anderson Grice, hand, 40ft. jib ; 
5-ton Butters Grabbing, 80ft. jib, electric. 


RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jib ; 10-ton Grafton, 34ft. jid, diesel conversion ; 
8-ton Wilson, steam, 35ft. jib ; 5-ton Grafton, 
pane diesel conversion ; S-ton Smith, SOft. 
ji 


LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston, 80/88 h.p., diesel ; Bagnall 14in. by 22in. 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941; 4 te a Battery-operated, 24in. 
gauge, 3-4 ton cap.; 3 Ruston diesel 16/20 h.p., 
24in gauge ; also 2 miles 20 lb. and 1200 yds. o 

25 1b x 24in. gauge track, Bogies, Wagons, &c. 


STEELPIPING.—Large stocks including follow- 
ing : 20,000 t. I4in. galvanised “ A,”; 20,000ft. 
scaffolding ; 30,000ft. 3in. black ; 15,000ft. ns 
each 6n, 3/16in., gin., 5/16in., unused ; '$000ft., 
= "unused ; 2600ft,. jin., 12in., 16in., seam- 

24in. by fin. welded, unused ; : 

1000ft., 30in. b tin. welded, unused ; “9 
27in. welded anged ; 500ft., 36in. aan 
500ft., 42in. by jin. riveted; 100ft., 48in. by 

#in. welded unused ; 150ft., 6din. welded ; 20in. 

24in., 26in., 27in., 28in., bitumen lined, unused. 

Full list on request. 


CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s., including 150 by 18ft. 
lengths, 6in. Stanton class “B” Spigot and 
Socket, unused. Immediate delivery. 


VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 

all sizes, Parallel Slide Sluices, feel Reducing 

Check Valves. List on request. 


STORAGE TANKS.—300 cylindrical and rectan; 
lar up to 12,000 gallons, for oil and petrol, 
sectional steel and cast iron up to 50,000 gallons. 


MACHINE TOOLS.—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) ; Scriven Plate Bending Rolls, 14ft. by 
zin.; Berry Bending Rolls, 7ft. by 4in.; Tangye 
200-ton Hydraulic Vertical Straightenin Press, 
15ft. by 3ft. table ; Herbert Miller, 6lin. by 15in. 
table ; Pels Punch and Shears, ‘Fin. capacity ; 

nine new 2 cwt. and 1 cwt. Pneumatic Hammers ; 

Bonn Hydraulic Tube Bender up to 20ft. by 4in. 

bore ; 40kVA. Sciaky Spot Welding Machine ; 

Berry Guillotine, capacity 4ft. by lin.; Fielding 

Hydraulic Tube Bending Machine, 24in. stroke 

up to 8in. capacity ; Sedgwick 6ft. by tin. Fold- 

ing Machine ; Rushworth Guillotines, 6ft. by din., 
and 4ft. by 4in.; Bliss 70-ton power press. 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. 
*Phone : Coleford 2271/2. 


600 


ELECTRICALLY DRIVEN COMPRESSOR 
SETS 


FIVE 1925 c.f.m. BELLISS & MORCOM 100 p.s.i. 
with motors and control gear for use on 3000 
volts, 3 phase, 50 cycles supply. 

1620 c.f.m. BROOM & WADE 60 p.s.i. with motor 
and control gear for use on 415 volts, 3 phase, 
50 cycles supply. 

TWO 750 c.f.m. ALLEY & MACLELLAN 100 
p.s.i. with motors and control gear for use on 
400 volts, 3 phase, 50 a yy supply. 

625 c.f.m. ALLEY & MACLELLAN 100 p.s.i. 
with motor and RR, gear for use on 400/440 
volts, 3 phase, 50 cycles supply. 

376 c.f.m. BELLISS & MORCOM 125 p.s.i. with 
motor and control gear for use on 400/440 volts, 
3 phase, 50 cycles supply. F 

Many others in stock, would welcome your enquiries. 


GEORGE COHEN, 


SONS AND CO. 

WOOD LANE, LONDON, “w.12 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS 
(Pudsey 2241). 


E106 G 
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FOR SALE 





CRAIG & DONALD AIll Steel Press Brake, motor- 
ised for 440/3/50 supply, pressure exerted 400 tons, 
forming capacity 10ft. by fin., depth of gap 12in., 
width between side frames 83in. » stroke approxi- 
mately 4in., weight approximately 29 tons. 

BESCO High Production Motorised Universal 
Folding Machine, motorised for 400/3/50 supply, 
capacity mild steel tin., length of blade 74in., 
folding beam adjustable both vertically and 
horizontally, weight approximately 6048 Ibs. 

SCHULER _ Power-Operated Rotary Shearing 
Machine for cutting straight or irregular shapes 
on the inside or outside edge of sheets, motorised 
for 415/3/50 supply, capacity 5/64in., depth of 
gap 294in., diameter of cutters 24in., weight 
approximately 10 cwt. 

NEW BESCO No. 54 Type VM35/200, Power Multi- 
Purpose Punching Machine with interchangeable 
toolheads for punching, notching, cropping, &c., 
maximum punching pressure 35 tons, gap Tin. 
will punch lin, diameter through jin. or 2in. 
diameter ag gga cuts angles and tees up to 
2in. by 2in. by 5/16in., beams and channels up to 
2in. by 2in. by }in., flat bars 4in. by #in., rounds 
and squares up = lin., complete with tools, 
motor drive 400/3/5 

PELS Type 30 a Double-Ended Universal 
Punching, Shearing and Section Croprens Machine, 
steel plate frame, punches up to 1.5/16in. diameter 
through 1.3/16in., depth of punch gap 30in., 
shears plates up to 1.3/16in. thick, crops flat bars, 
rounds, squares, angles, tees, channels in propor- 
tion, arranged for motor drive 400/3/50, weight 
about 10 tons. 

KENDRICK Hand-Operated Swing Beam Universal 
Folding Machine for floor mounting, working 
length 6in., max. capacity approx. 14 S.W.G., lift 
of top beam 14in., weight approx. 30 cwt. 

SCRIVEN Geared 7-Roll Plate Straightening 
Machine, capacity 5/16in. thick, size of rollers 
74in. long by 64in. diameter, "arranged motor 
drive 400/3/50, rolls arranged 5 on top and 4 on 
bottom alternate fashion, weight approx. 5 tons. 
Photographs of the above are available. 


Very favourable Hire Purchase terms can be obtained. 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD. 


359-361, EUSTON 7 io 
LONDON, N.W. 
EUSton 4681 3771. 


And a 
LANSDOWNE _ HOUSE, 4, ‘é nine STREET, 
BIRMIN NGHAM, 3 
Telephone : Central 7606-8. E207cG 


Telephone : 


FOR SALE 


600 


SPECIAL OFFER 


MODERN ELECTRIC OVERHEAD TRAVEL- 
LING CRANES at very attractive prices for imme- 
diate clearance from site, Swansea : 

5-ton capacity, 55ft. 3in. span Crane by Craven 
Bros., arranged for cab control. 

5-ton capacity, 47ft. lin. span Crane by Craven 
Bros., arranged for cab control. 
Also available : ex stock : 

5-ton Ser 48ft. span Crane by Anderson- 
Grice, arranged by cab control (two available). 

1-ton capacity, 28ft. 4in. span Crane by Morris, 
arranged for cab control. 

All cranes — for electric supply 400/440 volts, 
3-phase, 50 cycles. 


GEORGE COHEN, 


SONS AND CO. LTD., 
600, WOOD LANE, LONDON, 
Tel.: Shepherds Bush 2070. 


W.12. 
E202 G 





FOR SALE 


ARCHDALE Multi-Head, Drilling Machine, Twin 
Column. 45 spindles on each column, 4-motor 
drive, as new condition. 

WEATHERLEY Model XM.80. Oilgear Cylomatic 
Broaching Machine, 30in. stroke. New. 

U.L.R.O. 16in. by 32ft. B.C. S.S. and S.C. Twin 
Saddles, Taper-Turning Lathe. 
ACME-GRIDLEY Model RPA8. 

Cap. Chucking Automatic. 


NORMAN E. POTTS (MACHINERY), LTD., 
130, MOSELEY ROAD, BIRMINGHAM, 12 
Tel.: VIC 1278. E9998 G 


8-spindle. 6in. 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 


Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 


All kinds of Hydraulic Equipment in Stock. 
THOMPSON AND SON (MILLWALL), LTD., 


Cuba Street, Millwall, London, E.14. 
East 1844/5. Elli G 





“TAYLOR AND CHALLEN” NO. STDP 
DOUBLE-SIDED DOUBLE ACTION 
TOGGLE DRAWING PRESS for sale. Punch 
stroke 12in. Blankholder stroke 64in. Between 
toy 30in. Punch 6in. diameter. Blankholder 

27hin. on Automatic press guard. Motor 
drive 440/3/50.—F. J. dwards Limited, 359, 
Euston st pon N.W.1, or 41, Water Street, 
Birmingham, 3. E5022 G 


. 
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FOR SALE 


VALES PLANT REGISTER 
FOR IMMEDIATE SALE 
CRANES 


NEALS “D” 1-ton MOBILE, 30ft, jib, Ruston 
engines, 1950, pneumatics. £7 00. 
NEALS NM 2-ton MOBILES, 35ft jibs, Ruston 
engines, 1951-52, pneumatics. £1100/£1250 each. 
JONES 4-ton MOBILE, 30ft. jib, Ruston engine, 
new 1948. £1750. 

JONES KL.44 CRAWLER, 50ft. jib, Ruston engine 
good condition, 1953. £1850, 

COLES 24-ton DIESEL MOBILE, pacmeentice, 
cantilever jib, cab, good working order. £ 

BUTTERS 5-ton 2-motor ELECTRIC DERRICK, 
100ft. jib, 1950, with self-propelled bogies. Price 
on application. 

MORGAN 5-ton SINGLE MOTOR ELECTRIC 
DERRICK, 80-100ft. jib, good condition. £1250. 

SMITH 7-ton DIESEL LOCOMOTIVE, 4ft. 84in. 
gauge, 50ft. jib, S.L.L., new July, 1957, little used. 


BUTTERS 7-ton ELECTRIC DERRICK, 
jib, very good condition. £1750. 

MORGAN 7-ton 3-motor ELECTRIC DERRICK, 
120ft. jib, power bogies. £6000. 

TAYLOR-HUBBARD 73i-ton STEAM _ LOCO, 
50ft. jib, 1951, 4ft. 84in. gauge, S.L.I. £2950. 

BUTTERS 10-ton STEAM DERRICK, 120ft. jib, 
new 1955. £5350. 

NEALS QM 4/6-ton MOBILE, 50ft. jib, Ruston 
engine, pneumatics, overhauled recently. £3050. 

NEALS QMC 6-ton CRAWLER, 45ft. jib, Ruston 
engine, 1951, overhauled summer 1959. £1750. 

MORGAN 1t0-ton 2-motor ELECTRIC DERRICK, 
120ft. jib, 1954, bogies. £4950. 

ANDERSON 10-ton ELECTRIC, 
condition. £3200. 

COLES 124-ton MOBILE, 80ft. jib, Perkins engine, 
pneumatics, 1950. £5000. 

MORGAN 15-ton STEAM DERRICK, 
new 1958, on bogies. £8750. 

COLES 20-ton S.2310 DIESEL MOBILE, on 
pneumatics, 40ft. jib, approx. 4 years old. Offers. 

FOR A COMPREHENSIVE LIST OF PLANT 
FOR SALE AND HIRE SEND FOR VALES 
FREE PLANT REGISTER. 
Bo og om 14, Lower Grosvenor Place, 

S.W.1. Telephone : VICtoria 7531, 3501, 
R080, 886 (15 lines). E107 G 


100ft. 


120ft. jib, good 


120ft. jib, 





PROLL AND LOHMANN MODEL “ ERSF90” 
OPEN FRONTED FRICTION SCREW PRESS 
for sale. Capacity 40 tons. Max. stroke 10tin. 
Dia. of screw 34in. Centre to back 8fin. Max. 
daylight ram to bed 19in. Motor driven suitable for 
230/380 volts, 3-phase, 50 cycles. Photo, &c., from 
F. J. Edwards Limited, 359, Euston Road, London, 
or 41, Water Street, Birmingham. E5023 G 





FOR SALE A 


FOR DISPOSAL Overhead Travelling ¢ 
Crabs, fully motorised 400/3/50. Manuf: 
—_ "Crane Co. Capacities 5 and 20 ton, 9 
‘equired.. Chamberlain Plant, Ltd., Crown Wo, 
Southbury Road, Enfield, Middlesex. E9096 


FRED WATKINS 
(ENGINEERING) LTD, 
Fielding 500-ton Vertical Downstroke a 
Press, 42in. by 36in. platens, with Pumps 
motors. 
Fielding 200-ton ato, 3ft. stroke, with Pumps 
motors (5 available). 
Fielding 100-ton ditto, 4ft. to 5ft. stroke, with py 
and motors. 
Two 73ft. 4in. by 5ft. Brick Lined Kilns or Dry 
with Crofts reduction gears and motors, ; 
Two 26ft. by Rotary Cooler or Dryers, yi 
reduction gear and motors. 


FRED WATKINS (ENGINEERING), 1 LTp, 
COLEFORD, GLOS. Elsi, 


eh 
TWO ROTARY WATER PUMPS by pp F 
Engineering Co., complete with 100 feet I} in » | 

galvanised pipe. Perfect condition. £20 each, 
Oakes (Millers) Ltd., Hightown, Congleton, Chet ND 
























When you 
must jump to it— & : 
remember : 


WAROS might have ae ‘ 
THOS. W. WARD LTE: 


ALBION WORKS, SHEFFIELD. §™ 


100! 








L. E. SIMMONDS LTD. 


BYRON ROAD, HARROW, MIDDX. TEL: HARROW 7797 PBX. 
TELEGRAPHIC ADDRESS: SIMRELAY, HARROW. 


Teat 


Up to 8 changeovers, 15 amp at 250V a.c. 
Light duty twin contacts can be incorporated. 


P.T.F.E. insulators on moving parts. 


Designed to withstand severe shock and vibration. 


Full tropical finish. 


Prototypes available in 24 hours. 
Bulk deliveries commencing within 14 days. 


Manufacturers of the full range of 
Post Office Types 3000 and 600 relays. 
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AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
J FARMER & SONS 


conduct 


AUCTION SALES 


and 


™ VALUATIONS 


=pf PLANT, MACHINERY AND 


Se Bi 


‘INDUSTRIAL PROPERTIES 
‘§ = =FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


1 464, GRESHAM STREET, 
LONDON, E. _ oe 


Monsnn haa Ci (8 lines) 





PE ny don 









y Order of the Owner. 
THUNDERSLEY, ESSEX 
Modern Motorised 
MACHINE TOOLS 


entre, Capstan & Bench Lathes, Bench & Pillar 
Drills, Polishing re Abwood Vertical Spindle 
face Grinder, NEW MYFORD CYLINDRICAL 
RINDER, Plain & Universal Milling Machines, 
ngraving, Filing & Sawing Machines, Essex 
ch Shaper, MATHEY JIG BORER, Heat 
reatment & Stoving Plant, Metal Working Machines, 
OWER PRESSES up to 80 tons, Spraying Plant, 
ir Compressors, Machine Equipment, Small 
‘cools, Fine Measuring Tools, Steel Stocks, Printing 
esses & Equipment, Steel Storage Bins and Rack- 
ng, Modern Office Furniture, Typewriters, etc. 
LEOPOLD FARMER & SONS will sell the 
lbove by AUCTION on the Premises 
RELIANCE WORKS, CHURCH ROAD, 
m WEDNESDAY. 22nd JUNE, 1960, at 11 a.m. 
DN VIEW 2 days Prior & Morning of Sale 
Catalogues (price 6d. each) of : Messrs. Leopold 
armer & Sons, Industrial Property, Plant and 
lachinery Auctioneers, Surveyors and Valuers, 
bP ln ‘som » London, E.C.2. Tel.: MONarch 
Note: The FREEHOLD FACTORY having a 
loor Space of 8000 sq. feet is for sale by Private 
Teaty. E9953 3 
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| FOR SALE | 










RAILS FOR SALE 
0 TONS NEW, SLIGHTLY ataaiel IVE, B.H. 
RAILS, 95 Ib. yard, chiefly 

ieee SLIGHTLY DEFECTIVE F.B. RAILS, 



































42ft. 
ECONDHAND B.H. RAILS, 
d, B.S. Section, chiefly 60ft. 
00 TONS SECONDHAND autL HEAD RAILS, 
90-95 Ib. yard, chiefly 44ft. 6in. lengths. 
0 TONS NEW SLIGHTLY DEFECTIVE F.B. 
LS, 93-34 Ib. pate, chiefly 4 
0 TONS NEW PERFECT F. B. RAILS, 75 Ib. yard, 
R.B.S., chiefly 40ft. lengths. 
500 TONS STOCK LAS Le F.B. RAILS, 75 lb. 
yard R.B.S., chiefly 30ft.-36ft 
0 TONS S NEW, SLIGHTLY. DEFECTIVE F.B. 
ats, 80 Ib. ‘yard, revised B.S. Section, lengths 


hiefly 40ft. 

OTONS SECONDHAND F.B. RAILS, about 60 Ib. 
yard, 24ft., 27ft., 30ft. and 45ft. 
0 TONS SECONDHAND COACH SCREWS, 
; in. by 1Zin. Standard Railway Pattern. 
; Ae MILD STEEL FLAT, Sin. by }in., New, 

Va a Stock Rusty, 15ft. to 26ft. ‘chi efly. 
TONS GOOD SECONDHAND RELAYABLE 
. aa RAILS, 90-95 Ib. in 45ft. lengths. 
arp 'S ALSO HAVE LARGE STOCKS OF ALL 
LASSES OF OTHER RAILWAY MATERIALS. 


THO* W. WARD LTD. 




















































































BION WORKS - - - - - - SHEFFIELD 
hone : 26311. Ext.: 348 
E215 Gc 
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STEAM TURBINE DRIVEN BOILER 
FEED PUMPS 









against a pressure of 380 p.s.i. 





k pressure. 
le at very attractive price. 


GEORGE COHEN, 


SONS & CO. LTD. 
WOOD LANE, LONDON, W.12 
Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS 














ae & J. WEIR Model T.F.P. 15 Steam Turbo 

Ps, each 15,000 g.p.h. Goiler feeding 
Dress; Designed steam 
$1 ure for the turbine 325 p.s.i. at 760 deg. Fah., 


(Pudsey 2241). E200 Gc 


1960 
AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 

OF WORKS, FACTORIES 

ENGINEERING PLANT 

AND MACHINERY 


56, VICTORIA STREET, 
- LONDON, S.W.1. 


VICTORIA 20092/3/4 
Established Over a Century 





Established 1807 


WHEATLEY KIRK 


SURVEYORS, 
and AUCTIONEERS 
FACTORIES, PLANT and 


AUCTIONEERS & VALUERS 


Established 1850 


PRICE & CO. 


&. L. JUDSON, F.R.I.C.S., F.A.1. 

8 BEDDARD, A.1.MECH.E., F.A.L.P.A 
M. 8. CHEAVIN, F.A.!. 

G. B. GIBBS, F.A.L.P.A. 





VALUERS 
of 


MACHINERY 





FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 
Telephone : HYDE PARK 8844/5/6 (3 lines) 
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AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 
Auctioneers, Valuers 
and Surveyors 


Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 





FULLER, HORSEY 





SONS & CASSELL 
Specialists 
IN THE 


& VALUATION 
OF 

WORKS and MANUFACTORIES 

ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON, E.C.3. 
Telephone: ROYAL 4861 


SALE 





By order of Messrs. GEORGE WAILES & COM- 
PANY LIMITED on cessation of business due to 
sale of the Property, Messrs. Fuller, Horsey Sons 
° Cassell have been instructed to offer for SALE by 
UCTION in Lots on the PREMISES at 382-388, 
ust TON ROAD, LONDON, N.W.1, on TUES- 
DAY, 14th JUNE, 1960, at 10.30 a.m. precisely. 


MACHINE TOOLS 
including :— 


RICHARDS No. 2 H.T. BYP sponse HORI- 
ZONTAL BORING MACHIN: 

Kearns S type Horizontal Boring in. : 

Butler 36in. openside Planer ; nearly new 

DEAN, SMITH & AG TYPE 17 SS. & S.C. 


HE 
Lang S.S. & S.C. and Boring Lathes ; : 
Herbert No. 4 Capstan Lathe 
CINCINNATI No. 4 DIAL TYPE PLAIN 
MILLING MACHINE 

| Vertical and Universal Milling on Se ; Shaping 
| and Slotting Machines ; Carter & Wright Keyway 
Miller ; Churchill Universal Grinder ; Surface, 
Disc and Tool grinding Machines; Radial, Pillar and 
Sensitive Drilling Machines; Hacksawing Machines; 
Straightening and Fly Screw Presses; Wood- 
working Machines; Oxy-Gas Profile Cutter ; 
Welding Transformer; Hardening Furnaces ; 
D.C. and A.C. Motors ; Paint Spray Plant ; Fine, 
Measuring, Loose and Hand Tools ; ; Lifting Tackle ; . 
Alloy Steel Bars ; Benches, Racks, Office Furniture 
and numerous other effects. 

Catalogues, 1s. each, may be obtained, when 
ready, of Messrs. Fuller, Horsey Sons & Cassell, 
Industrial Auctioneers & Valuers, 10 Lloyds Avenue, 
London, E.C.3. E9946 3 


| FOR SALE | 


HYDRAULIC PRESSES 
OF ALL TYPES 
10,000-ton Hydraulic Free Forging Press, bed 














13ft. by 8ft., stroke 8ft. 3in., with accumulator 
and pumps, approx. weight 1300 tons. 
4000-ton Multi-Daylight Hot Plate Press, four rams, 
platens 8ft. 6in. by 4ft. 6in., with self-contained 
pumping unit. 
3000-ton Heavy Forming or Drawing Press, table 
10ft. 6in. by 6ft. 
een Forging Press, bed 8ft. by 8ft., 11ft. day- 
i 
1250-ton Vertical Extrusion Press, with self-contained 
pumping unit. 
500-ton Flanging Press, vice rams, table 10ft. dia- 


meter. 
REED BROTHERS (ENGINEERING), LTD., 
Replant Works, 
Woolwich Industrial Estate 
London, S.E.18. 
Tel.: Woolwich 7611/6. E9673 G 


























qpecetien, automatic temperature control.—Fred 

plas CEngungering) Ltd., Coleford, Glos. Phone : 
Caleford 2271/5. E9997 G 
THREE PAIRS CAST STEEL ROLLING 
MILL HOUSINGS, suitable 26in./28in. diameter 
rolls, with 21in./23in. diameter necks. Together with 
pair cast iron bedplates, slotted “‘ V”’ type, adjust- 
able centres to take maximum roll length of 8ft.— 
BOX No. E2867, ‘* The Engineer.” re} 











‘2 
By Order of the Secretary of State for War 
SALES BY AUCTION 
Main Location Auctioneers 

June 10 Machine tools and Technical Stores Depot, SHOULER & SON 
miscellaneous stores Old Dalby, Leics. (Sale (Dept. L), 1, Norman 
including :— at Melton Mowbray.) Street, aes Mowbray, 

(Tel.: 3081.) 

Pneumatic hammers ; K & W radial drills ; Jones & Shipman universal 
precision grinder ; centre lathes 34in to 9in ; pillar and bench drills ; heavy 
duty shearing and punching machine ; guillotines, vertical baling presses ; 
fuel injection lapping machines ; steam cleaners ; tool grinders ; B.O.C. 
welding equipment including "pantograph profiling cutting machines ; 
engraving machine ; hardness testing machines ; Pultra instrument lathe ; 
valve refacers and valve seat grinders; woodworking machinery :— 
universal woodworkers ; planes and thicknessers, chain and chisel morticers, 
cir. saw benches, port. el. saws, turning lathe, borer, plane grinders ; sanders ; 
screwdrivers ; port. el. drills ; hearths and forges ; 400 KVA transformers : 
refrigeration equipment with air compressors ; 22KW diesel gen. set ; trailer 
vans ; boot repair machines ; photographicequipment ; el. test instruments, 
etc. 

June 16-17 Vehicles, machine M.O.A. Storage Depot. DIXON & WALLACE, 
tools and miscel- Bowhouse, Hurlford, Nr. LTD. (Dept. L), Bank 
laneous stores, in- Kilmarnock, Ayrshire. Buildings, Graham Street, 
cluding :— Glasgow, E.1. 

(Tel.: Bridgeton 2447/9.) 
Motor cycles; saloon cars; vans ; utilities ; Land Rovers ; trucks and 
tippers (petrol and diesel) ; trailers ; ambulances ; cranes ; M.T. Spares ; 
lathes including turret, centre, straight bed and gap bed ; grinding, drilling, 
milling, shearing and screwing machines; steel units ; petrol pumps ; 
truck barrows ; diesel generating plant ; sectional boilers ; centrifugal 
pumps ; power winches ; electrical equipment ; plumbing spares ; hand 
tools including spanners ; twist drills; taps; axes and spades ; nuts ; 
bolts ; screws ; boat spares ; garden *implements ; camping equipment ; 
groundsheets ; tarpaulins ; clothing, including shirts ; hessian ; furniture ; 
kitchen equipment, etc. 

June 22 Miscellaneous stores). Northern Command BARTLE & SON 

Ordnance Sub-Depot, (Dept. L), 50-52, Merrion 

Barlow, Nr. Selby, Yorks. Street, Leeds, 2. 

(Tel.3.2. 0898.) 
June 30 Miscellaneous stores. M.O.A. Storage Depot, RUSSELL, BALDWIN 
Rotherwas, Hereford. & BRIGHT LTD. 
(Dept. L), 20 King 

Street, Hereford. 
(Tel.: 4366.) 
July 5-6 Machine tools and M.O.A. Storage Depot, FU LLER, HORSEY 
miscellaneous stores. Royal Arsenal, Woolwich, SONS & CASSELL 
London, S.E.18. (Dept. L), 10, Lloyd’s 
Avenue, London, E.C.3. 

(Tel.: Royal 4861.) 

July 12-15 Vehicles, motor M.O.A. Storage Depot, WALKER, WALTON & 
cycles, earth moving Ruddington, Notts. HANSON (Dept. L), 
and lifting equipment. Byard Lane, Bridlesmith 

Gate, Nottingham. 
(Tel.: 54272.) 
July 15 Miscellaneous stores. Returned Stores Group, FENN, WRIGHT & 
Reed Hall, Colchester, CO. (Dept. L), 146, High 
Essex. Street, Colchester, Essex. 
(Tel.: 3171.) 
July 19 Miscellaneous stores Central Ordnance Depot, MIDLAND MARTS 
and vehicles. Bicester, Oxon LTD., Market Square, 
mies Oxon. 
(Tel.: 73.) 
Application for catalogues, available 14 days prior to date of sale should be made poe to the 
auctioneers shown above (price of catalogue 1s.0d. P.O. only). 
E118 3 
| FOR SALE | | FoR SALE | 
FOR SALE, Windsor 6 oz. Plastic Injection Mould- FOR SALE 
ing Machine, 4-column horizontal type. Hydraulic | COOLING TOWERS. Three ‘ Brotherhood’ 


Forced Draught type. Capacity 36.000 gallons 
per hour. Dimensions 22ft. by 22ft. by 32ft. high. 
Fitted 13ft. diameter Airscrew. Driven by 16h.p 
400/440/3/50 motor. Used for 12 months only 
Condition as new. 
WALKER AND PARTNERS LTD., 
23, CLAREMONT CRESCENT, 
SHEFFIELD, 10. 


‘Phone : 60983. E5003 
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INTERNATIONAL 


INTERNATIONAL 
HARVESTER 


It will pay you to have one of these big British shovels, especially 
where there’s a tight schedule to be met. You’ll be glad of it for 
two big reasons. First, it incorporates all the proven Drott 
pioneered features which have established the name as number 
one in the loader industry. The new shovel also incorporates 
extra refinements, such as adjustable automatic kick-out and 
a pin-mounted loader frame. 

Your second reason for being glad you’ve got this unit? This 
big Drott is teamed with the International BTD-20 with its six- 
speed full-reverse transmission that boosts production on any 
shuttle job. It’s at work in seconds with real push-button 
starting, and the Rolls-Royce direct-injection engine is a real 
fuel-miser! 

Your International Construction Equipment Dealer will be 
glad to tell you more about this equipment. Why not call him? 















INTERNATIONAL 
HARVESTER 


International 


CONSTRUCTION EQUIPMENT 
FINEST ON TYRES AND TRACKS 





June 3, 1990 THE ENGINERpM# gq! 


GET THE BIG SHOVEL! 


5-20K-3 
GF COM 


AND it’s available with that very versatile International Drott 
4-in-1 bucket .. . four big-capacity tools available at the flick of 
a lever: Bulldozer, Carry-Type Scraper, Shovel and Clamshell. 
There’s another exclusive advantage with a 4-in-1—controlled 
bottom-dumping that lets you place the 3 cubic yard load more 
gently in light-duty trucks. 


















JAMES BOWEN & SONS LTD 
EDINBURGH, GLASGOW AND ABERDEEN 


R. CRIPPS & CO LTD 
NOTTINGHAM, MANCHESTER AND SHILDON 


SAVILLE (TRACTORS) LTD 
LONDON STRATFORD-ON-AVON, CARDIFF AND BELFAST 





BRISTOL 


WESTERN CONTRACTORS SERVICES LTD 


International 


CONSTRUCTION EQUIPMENT DEALERS IN GT. BRITAIN AND N. IRELAND 





— 


INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED - HARVESTER HOUSE - 259 CITY ROAD - LONDON ac 
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: AERASPRAY § Infra Red Drying 


TRADE MARK 


| Plant 


Why you should come to Aeraspray with your 
Finishing Problems of all kinds is well illus- 
trated by our ability to help with Drying Prob- 
lems. There are still many people unaware 
that, as Pioneers of InfraRed Dryingour Experi- 
ence will soon have covered Three Decades. 
Our illustration is of a recent plant for one 
of the larger manufacturers of quality 
automobiles. We also made the 
Dipping Tank for primer, Spray Booths for 
finishing cellulose, the conveyor system and, of 
course, Spray Guns and Ancillary Equipment. 








AND 





AERASPRAY ASSOCIATED LIMITED 


Makers of Spray Guns; Air Compressors; Water Wash etc. Spray 

ths ; Conveyors; Infra Red etc. Stoves; Automation Equipment. 
82, VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 5095-5096 
Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt 1671-4 etc. 
Representatives at Glasgow, throughout Britain and the world 


Enter No. 1231 on reply card 
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The new AIRSCREW MINOR FAN is 
the quick solution for most ventilating 


VENTILATING 


problems. Moving more than 450 cubic feet 
a GRIEVANCE ? of air a minute, it is eminently suitable 

for many ventilation purposes in industry, 

offices, public buildings and the home. 

An AIRSCREW MINOR is economical, 

quickly fitted, reliable over long periods 

with no maintenance; and low in price. 

Alternative arrangements available 

with circular or square mounting flange 


for panel and duct mounting. 


“Airpscrew Ww: 





AXIAL FLOW FAN 


Casing Diameter 10°4”. Depth 3°8’. 
Shaded pole motor; 
1300 r.p.m. consumption 40OW. 


iS by 
No electrical interference. ; i 
Dynamically balanced rotor runs ie F: 
in oversize bronze bearings. ANG 
All steel parts fully rustproofed. a 
Can be mounted at any angle. he 
PAL 
Please write for details to: ia 
4 
THE AIRSCREW CO. & JICWOOD LTD DEPT.EN. Sieh 
tt 
WEYBRIDGE - SURREY: TELEPHONE: WEYBRIDGE 2242/7 a 
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THE ENGINEER 


READER INFORMATION SERVICE 


HOW TO MAKE AN ENQUIRY. If you wish to receive further 
“details of any item which appears in an advertisement or is described 
in the editorial pages, please complete one of the attached postage-paid 
cards, quoting the reference number relating to the advertisement or 
article. Your enquiry will then be forwarded by us to the firm concerned. 


‘Hf you are only interested in certain items mentioned in an advertisement 
would you please indicate which these are in the space provided. 
Cards posted from abroad require a stamp 


READER INFORMATION 
THE ENGINEER SERVICE 


‘Please arrange for me to receive further details about the products, the reference number(s) 
of which | have entered below:— References apply to issue dated June 3, 1960 
































' 

' 

! 

! 

! 

' 

t 

1 

' 

' 

' 

“No. No No. No.. : 
5 ' 
No. rcp eiccsici a. No No 
TTEMS : 
BLOCK LETTERS PLEASE ; 

BREEN EG REN CAS So Raita esata nnavc Ne weiner tm Sire : 
' 

POSITION HELD ... 
EE CON MUL INESS on cs. 555.5 cssnocdecccnssivnstouiswsne oosniuvlosbgunshesnconress : 
NY cai ie ee ate a ; 
‘ ' 
UE 5 25s bi os cas sre ank segeedicisucs et sas Su cv btekes tokcodsntas empbgbeat causes tnbcot apebesnbantbbeset ekatoonla re ieete 
Ef SRA OI ERIE Sy SEAR er EN od BERS NN SPINAL PTOI PDR OM PoE R We PH ROO : 

' 

errr rr rrr rrr rrr rT rrrrrerrrrrrrrrrrrrtrrrtttrrttrttrrtrrrrititiiiiiiiitiiiiii ir 1 

' 

Do you wish a representative from any of the above firms to call nOw?..............+-.0+ 










































' 
eG eiaoie READER INFORMATION 
SERVICE 

Please arrange for me to receive further details about the products, the reference number(s) 

of which | have entered below: — References or" to issue dated June 3, 1960 : 
ie No \Seeliaoen Wei ey 

No. No. No........ .. No. 7 

ITEMS 

: BLOCK LETTERS PLEASE 
NAME see , 
% ~=—«- POSITION HELD .......... nae ee ee 
B _ NATURE OF BUSINESS ......-.-cnecensennnteese : 
ESA Se RCs SO RAR EE Rae AON TAT IRIENS 
ERE SER ada LET ETE Sa Ap eM ANE PE EER TE RIS Seat aSRR ss : 
ESE UR ree ec Se ck yiecaiaaee es. Ah ; 

NEE COREA PRA A Noid wR SINE eS RRO ER. SESE 

«| Do you wish a representative from any of the above firms to call now?................+++ 

' 

' 


READER INFORMATION 


[THE ENGINEER. SERVICE 


Please arrange for me to receive further details about the products, the reference number(s) 
of which | have entered below: — References apply to issue dated June 3, 1960 
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Please arrange for me to receive further details about the products, the reference nu 
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Please arrange for me to receive further details about the products, the reference seg * 
of which I have entered below:— References apply to issue dated June 
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KEMPE’S Engineers Year-Booms 
1960 (65th Edition) 


A complete library in TWO VOLUMES. 3,000 pages, 
79 chapters, 17,000 index entries covering modern 
theory and practice in all branches of engineering 


Price 87/6 (Two Volumes) 
(plus 2/6 postage) 


Please send me full particulars of KEMPE’S Engineers Year-Book 
BLOCK LETTERS PLEASE 
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here is a man holding the answer 
to his racking problems 


Cut it to the shape you want— 
it holds together because it is welded together 





eldmesh is a registered trade mark and is supplied direct to users by the sole manufacturers : 


HE B.R.C. ENGINEERING COMPANY, STAFFORD 


ondon, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 


ulawayo, Calcutta. Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.|! 
[een 
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STRAIGHT LINE MOTION~ 
OOUBLE TRAVEL 








TOGGLE 









HIGH TORQUE RATCHET DRIVE _ 





WHAT THEY ARE 


WHY THEY ARE BETTER 


oe —s —s SA 


For full details write to 
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ROLL OVER OR UPENDING 





TURN OR OSCILLATE 


Opening and closing valves. 
Opening and closing doors. 
Automation and machine 
tool uses including: 
indexing, feeding, 
transferring, clamping, 
locating, turning over. 
Freight car tippling. 

















INDEXING 





Crane boom operation. 
Pipe and tube bending. 
Fatigue test applications. 
Foundry equipment. 
Materials handling and 
control of movement on 
conveyors. 























ALLESLEY, COVENTRY 


Keelavite/Rotac 
manufactured in the United Kingdom 


under licence from the Corporation 


KEELAVITE HYDRAULICS LTD 



























Choice of mountings 
for fixing at any angle 
in any position. 






2. Effective sealing 
means no oil leak 
therefore positive 
control of shaft 

rotation. 


3. Working mechanism 
fully sealed from dirt. 





rotary actuators are 
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